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MEMORANDUM  FROM  CHIEF  OF  BUREAU  CONCERNING  JUNIOR  CIVIL  ENGINEERS 


Transmitted  to  Division  Chiefs  and  District  Engineers 

ON  April  20,  1927 

For  some  time  M=?.  Allen  and   I  have  had  under  consideration 
the  question  of  improving  the  standard  of  engineering  personnel  in 

THE    BijRElAU   through    THE    DEVELOPMENT    AND   TRAINING    OF    YOUNG    MEN    TO  FIT 
THEM    FOR   THE    HIGHER    POSITIONS.         Th I S    I    CONSIDER   ONE   OF  THE  MOST 

important  problems  with  which  the  bureau  is  confronted.      to  retain 
the  leadership  which  the  bureau  has  gained  in  highway  matters,   it  is 
necessary  to  eu i ld  from  the  bottom  and  to  develop  and  maintain  a 
thoroughly  trained  and  experienced  engineering  personnel. 

Mr.  Allen,  through  the  construction  cost  studies  which  he  has 
supervised  during  the  past  few  years,  and  through  the  contact  which 
he  has  had  with  the  principal-  engineering  schools  of  the  country,  has 

MADE    A   CONSIDERaSLE    START    IN    ACCOXiPL  I  3H  I NG    THIS    PURPOSE.         ThE  COST 
STUDIES    HAVE    AFFORDED  THE   SEST   OPPORTUNITY  OF   GIVING   THE    YOUNG  ENGI- 
NEERS  VARIED   CONSTRUCTION    EXPERIENCE,    AND   A   NUMBER    OF   THE    YOUNG  MEN 
WHO    HAVE    RECEIVED    EXPERIENCE    ON   THESE    STUDIES    HAVE    BEEN    PLACED    IN  THE 
VARIOUS    DISTRICTS    IN   THE    HIGHER   POSITIONS.         LaST    YEAR   Vfe  .  ALLEN 
VISITED   A   NUMBER    OF  THE    LEADING   TECHN;CAL    INSTITUTIONS    IN  VARIOUS 
PARTS   OF   THE   COUNTRY,    AND   SELECTED   PROMISING    YOUNG   MEN    IN    THEIR  JUNIOR 
YEAR    FOR  TEMPORARY   APPOINTMENT    DURING   THEIR    SUMMER    VACATION.  ThEY 

were  assigned  to  cost-study  projects  and  their  work  carefully  watched. 
They  were  urged  to  take  the  junior  civil  engineer  examination  held  by 
THE  Civil  Service  Commission  during  the  past  winter  to  establish  their 

eligibility    FOR    PROBATlONAL   APPOINTMENT    UPON    GRADUATION,         ThIS  PRO- 
cedure is  being  repeated  this  year  and  excellent  cooperation  is  being 
given  by  the  engineering  schools. 

Because  of  the  importance  of  this  phase  of  our  work,  and  the 
necessity  for  coordinating  our  efforts  along  these  lines,    it  is  being 

made    a  MaJO.1    FUNCTION   OF   THE   DIVISION   OF   CONTROL.         MR  .    ALLEN  WILL 
HAVE   RESPONSIBILITY   FOR    AND   CONTROL  OF   THE   TRAINING   OF   ALL   JUNIOR  ENGI- 
NEERS   IN   THE   ORGANIZATION,         HE   WILL  RECOMMEND   TO   THE    Ch 1 E F  OF  BuR^AU 
THE    SELECTION,    ASSIGNMENT    AND   TRANSFER    OF   ALL    JUNIOR    ENGINEERS   WITH  A 
VIEW  TO    DEVELOPING    THEM    INTO   THOROUGHLY   TRAINED   AND   QUALIFIED  HIGHWAY 
ENGINEERS,    AND  WILL   SUPERVISE   THEIR   WORK.         ThEY   WILL   BE    GIVEN  AS 
VARIED   EXPERIENCE    IN    THE    HIGHWAY    FIELD    AS    POSSIBLE,     AND   WILL   EE  SHIFTED 
AMONG   THE    DISTRICTS    AND   DIVISIONS.         |T    IS   REQUESTED   THAT  DISTRICT 
ENGINEERS   AND   DIVISION    CHIEFS   COOPERATE    FULLY   WITH   Mr .    ALLEN.  RE- 
QUESTS   FOR    APPOINTMENT    OF    JUNIOR    ENGINEERS    SHOULD    SPECIFY    THE    KIND  OF 
MAN    DESIRED   AND   THE   EXACT   NATURE    OF  WORK    TO   BE    DONE.         ThE    JUNIOR  ENGI- 
NEERING  PERSONNEL  OF   THE   BuREAU   WILL   BE    CONSIDERED   AS    A  WHOLE,    SO  FAR 
AS   ASSIGNMENT   AND   PROMOTION    ARE  CONCERNED. 
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It  should  be  understood  that  this  does  not  disturb  the  routine 

OF  organization   or    discipline   but    represents   a   superimposed   course  Of:* 
training   upon   the   men   who  /COME    INTO   THIS   ORGANIZATION    TO    FIT    THEM  FOR 
THE    ORGANIZATION,    AND   THE   RESULTS   WILL    DEPEND    LARGELY   UPON   THE  COOPERA- 
TION  OF  THE    EXECUTIVES   AND   OLDER   ENGINEERS    IN   THE  Byl^EAU. 


PRESENT  STATUS  OF  UNITED  STATES  ROUTES  II.  20,  30  and  31 

Contributed  by  F.  W,  Mills  of  the  Division  of  Design 

United  States  route  U  is  98  per  cent  improved  with  sand-clav, 
gravel  or  macadam  surfacing  or  high-type  pavement.      The  2  per  cent 

NOW   unimproved   will  EE    COMPLETED   DURING     1927,         ThERE    IS  CONTINUOUS 
GRAVEL,    OR    BITUMINOUS    SURFACING   OR    PAVEMENT    FROM   THE   CANADIAN  BOUNiDARY 

AT  Rouses  Point  to  the  Georgia  line  near  Chattanooga  -  a  distance  of 
j,2|4  MILES  -  and  from  Gadsden  to  Bessemer,  Ala.      Between  this  point 
and  the  terminus  of  the  route  at  New  Orleans  there  are  70  miles  of 

GRADED  OR    UNIMPROVED   ROAD   OUT    OF   A   TOTAL   OF   507   MILES.         ThE  BALANCE 
IS   EITHER    6RAVEL  OR    ITS   EQUIVALENT    OR    HIGH-TYPE    PAVEMENT.         ThE  TOTAL 
LENGTH   OF   THE   ROUTE    FROM  THE   CANADIAN    LINE   TO   NEW  ORLEANS    IS    I , 72 | 
M I LES  . 

A    DETAILED   STATEMENT   OF  THE   CONDITION    OF   THE    ROAD   AS  DETERMINED 
BV   THE   Buf^EAU    SURVEY  FOLLOWS: 


UNITED  STATES  ROUTE  I  I 


State  j 

City  or  town  ; 

Type  ; 

,  Miles  ; 

,  Total 

New  York  ; 

Canadian  border  at  ; 
Rouses  Pqint  I 
via  Malone  ! 
;           Canton  ; 

Watertown  ; 
;           Cortland  i 
;           b inghamton 
;    TO  Pennsylvania 
:    State  line 

Concrete  and 
bituminous  ! 

MACADAM 

'City  pavement 

1  294.65! 
!  29.22; 

.  323.87 

Pennsylvan I  A 


New  York  State  line 
via  milford 

scranton 

suiveur  y 

Harr I sburg 

Chameersburg 
to    Maryland  State  line 


Concrete  and 
b i tum inous 

MACADAM 

City  pavement 


225.32 
26.06 


251 .38 


Maryland 


PENNSYLVANIA    StaTE    LINE  : 

VIA  Hagerstown  :Concrete  and 

Willi AMSPORT  :8Ituminous 
to    Virginia  State  line:macadam 


13.00 


13.00 
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UN I  TED  STATES  ROUTE   II  (continued) 


State  : 

0  :   Y  OR  TOWN  ; 

Type  : 

Miles  ; 

Total 

West  Vi.'JGiNiA  : 

Maryland  State  line             :VVA"rEqecu;\iD  and  : 

VIA   MaRTINSBURQ  rSURFACE-TREATEO: 

TO    Virginia  State  line  :macaoam  : 

26.00: 

25.00 

Virginia  : 

West  Virginia  State  line  : 
ffiA  Winchester  : 
Harrisonburg  : 
Staunton  ! 
Lexington  : 
RoArjcKE  : 

WVTHEVJLLE  : 

TO    Bristol  at  the  : 
Tennessee  State  line  ; 

Bituminous  and  : 

sur FACE -TREATED : 

macadam  ; 

355.00: 

355.00 

Tennessee  : 

Virginia  State  line  at        : Concrete  and  : 
Bristol                              :b?tum!nous  : 
VIA  Rutleoge                       imacadam  I 
Kncxville                   iVv'aterbound  : 
Athens                         jmacadam  ; 
Chattanooga                 jGravel  and  sur-: 
to    Georgia  State  line     ; face-treated  ; 

:gravel  ; 

134.3  J 
26.2  : 

85.8  1 

245.3 

Georgia  i 

Tennessee  State  line  j 
ViA  Fenton  i 
;    to    Alabama  State  line  j 

Gravel 

\    24 . 00 

:     24 . 00 

Alabama 

jGeorgia  State  line  J 

:     VIA  Fort  Payne  i 

:  Gadsden 

;  ashvjlle 

:  Birmingham 

:  Tuscaloosa 

;  Livingston 

:    to    Mississippi  State 

:     line  near  Cuba 

[Concrete 
:Gravel  and 

!CHERT 

:GRADED  EARTH 

sUn improved 

:  55.77 

!  140.44 
:  39.22 
I  27.00 

;  262.43 

Mjss 1 ss 1 pp 1 

: Alabama  State  line 

:    via  Mer I d I  an 

:  Laurel 

:  Hattiessurg 

:  poplarville 

:    to    Louisiana  State 

:C0NCRETE 

J  Gravel 
:Graded  and 
:dra ined 

:  19.04 
:  152.71 

:  3.72 

:  175.47 

LI  NE 
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UNITED  STATES  ROUTE  M  (continued) 


State  : 

;              C  1  TV  OR   TOWN  ! 

Type 

:  Miles  ; 

Total 

Lou  1  SI  ANA 

:  Mississippi  State  Line  ; 

:    VIA  Su.1  DELL 

:  to  New  Orleans  : 

:  Gravel 

1  43.99 

:  43.99 

Total  miles  1,721.44 


Summary  of  Types 
United  States  Route  II 

Miles  Per  cent 

Concrete  and  bituminous  macadam                         1,097.08  63.7 

Citv  pavement  *        55.28  3.2 

Water  SOUND  and  surface -treated  macadam     .  .        52.20  3,0 

Gravel,  plain  and  surface  treated  .....      446.94  26.0 

EaRTH  and  graded  and  drained  roads     .  .  .  •       42.94  2.5 

Unimproved                                                               27.00  t  .6 

1,721.44  100.0 


United  States  route  20  is  72  per  cent  improved  with  low  or 
high-type  surfacing.    The  other  28  per  cent  consists  of  graded  and 
drained  OR  unimproved  road.    This  road  begins  at  Boston  and  extends 
across  the  northern  tier  of  States  to  its  termination  at  Yellowstone 
National  PaRk  .     In  the  sense  of  crossing  the  country  from  coast  to 
coast,  it  is  not  a  transcontinental  route.    The  total  length  is 
2,542  MILES. 

A  DETAILED   STATEMENT  OF   THE  CONDITION  OP  THE   ROAD   AS  DETERMINED 

BY  THE  Bureau  survey  follows: 


UNITED  STATES  ROUTE  20 


State  : 

City  or  town  : 

Type             :M?les  : 

Total 

Massachusetts  ; 

From  Boston  ; 
!  via  Worcester  ; 
!         Springfield  : 

:             PiTTSFlELD  1 

:  To  New  York  State  line 

• 

•  1 

Reinforced  con-:  j 

[CRETE,    concrete;  { 

rAND  Bituminous  : 
:macadam              : 165.04 

:  165.04 

New  York 


From  Massachusetts  State 
line 

v  I  a  Albany 

Cherry  Valley 

Auburn 

CanandaIgua 

Warsaw 

Fredoni a 
TO    Pennsylvania  State 

LINE 


:BlTUMlNOUS  CON- 
:CRETE   AND  BITU- 
tMlNOUS  MACADAM 
;UN IMPROVED 


398.12 
39.01 


437.13 
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UNITED  STATES  ROUTE  20  (continued) 


State 

• 
• 

Cjty  or  town 

:        Type  : 

Ml  LES 

!  Total 

Pennsylvan I  A 

:  From 

New  York  State 

L  INE ;RE INFORCED  CON-: 

I  VIA 

Er  IE 

:CRETE    AND  BITU-; 

• 
• 

North  Girard 

:minous  macadam  : 

46.03: 

46,03 

:  TO 

Ohio  State  line 

«  • 

Ohio 


From  Pennsylvania  State 

LINE 

via  Ashtabula 
Painesville 
Cleveland 
Elyr I  A 
Oberl IN 

MONROEV I LLE 

Fremont 
perrysburg 
Fayette 
TO     Indiana  State  line 


Brick,  rein- 
forced CONCRETE 
CONCRETE  AND 
e I  TUMI  NOUS 
MACADAM 


257.40: 


257.40 


Indiana 


From  Ohio  State  line 
VIA  Angola 
Elkhart 
South  Bend 
La  Porte 
Michigan  City 
to     Illinois  State  line 


Concrete 


159.20^ 


159.20 


Ilund  I  s 


From  Indiana  State  line 
AT  Hammond 
via  Elgin 

Marengo 

Rock FORD 

Freeport 

Woods ine 

Galena 
to     Iowa  State  line 
AT    East  Dubuque 


Concrete 


180.40; 


180.40 


Iowa 


From  Illinois  State  line 
AT  Dubuque 
via  Manchester 

Independence 

Waterloo 

Iowa  Falls 

Webster  City 

Fort  Dodge 

Rockwell  City 

Sac  City 
TO    Nebraska  State  line 
AT    Sioux  City 


Concrete 
Gravel 
Graded  and 

DRa INED 


106.58 
213.62 
18.33 


338.53 


-8- 


 State 

rsiiE.B.^ASKA 


WY0iVI}^4Q 


 UN ! TED  STATES  ROUTE  20  (continued) 


_  C_^TY   on  TOWN  

From  Iowa  State  line 
AT    Sioux  City 
VIA  Pancolph 

Orchard 

O'Ne! ll 

a insworth 

VaLent  f ne 

Gordon 

Chadron 

Harr i son 
TO    Wyoming  State  line 


Type 


Concrete 
Gravel 
Sand-clay 
Earth 

Un improved 


Ml  les 


Total 


2.00 
103  J8 

35.62 
307.18 

46.81 


jFrom  Nebraska  State  line 

*  i 

•  t 

1    VIA  LUSK 

iCONCRETE    AND  \ 

:         Or  1 N 

iBlTUMlNOUS  ' 

:  Douglas 

:macadam 

!  9.00 

:       '  Caspar 

•Gravel 

:  49.30 

:  Shoshonj 

:SeLECTED  MATERIAL 

:  WORLANO 

:0R   TOP  SOIL 

J  76.30 

:  Greybull 

:Graced  and 

:  Cody 

I DRA INED 

:  174.70 

:  to    Yellowstone  National 

•Unimproved 

;|54.|0 

:  Park  boundary 

• 
t 

434.79 


Total  miles 


4S3.4Q 
2,541 .92 


SUMMAR  Y  'O  F  T  YPE  S 

UnJted  States  Route  20 


Miles         Per  cent 


Brick,  concrete  and  b 

1  TUMI  no us   macadam  . 

.  1,323.77 

52.1 

366.10 

14.4 

Selected  material  or 

76.30 

3.0 

35.62 

1  .4 

Earth  anc  graded  and 

DRA  INED  roads      .  . 

500.21 

19.7 

239.92 

9.4 

2,541 .92 

100. 0 

United  States  route  30  is  continuously  improved  with  bitumi- 
nous macadam,  or  the  higher  types  of  surfacing  from  Atlantic  City, 
N.  J.,  to  Wheatland,   I  a.,  and  from  Border,  Wyo . ,  to  Portland,  Ore. 
Of  the  total  length  of  3,347  miles,  81  per  cent  is  surfaced  with 
selected  material,  gravel  or  higher  types  of  surfacing.     route  30 

coincides   with  THE    LINCOLN   HIGHWAY   BETWEEN    PHILADELPHIA   AND  GRANGER, 

Wyo.  In  Nebraska,  Idaho  and  Oregon  the  line  follows  closely  the  Old 
Oregon  Trail  as  nearly  as  the  trail  may  now  be  identified. 
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A    DETAILED    STATEMENT    OF    THE    CONDITION   OF    THE    SOaD    AS  DETER- 
MINED BY  THE  Bureau  survey  follows: 


UNITED  STATES  ROUTE  30 


State 

:             City  or  tovvai 

:  Type 

:  Miles 

:  Total 

New  jEiisEY 

: From  Atlantic  City 
:  VIA  Egg  Harbor 
:  TO  Camden 

:3rick,  concrete 
: and  e 1 TUM i nous 
:macacam 

:  61.00 

:  51.00 

PENNS YLVAN 1  A 

: From  Philadelphia 

:  via  Lancaster 

:  Gettyssuftg 

!  McConnellsburg 

:  Greenssurg 

i  Pittsburgh 

:  TO      Pennsylvania  State 

:  LINE 

:Brick,  concrete 
:anc  bituminous 
•Macadam 
:Earth 

:  320.60 
:  9.40 

:  330.00 

West  Virginia  :Fr?OM  Pennsylvania  State 
:  LINE  TO  Ohio  State  line 

»                                                     •  • 

»                                                                                         9  i 

:  Concrete             ;      4.00:  4.00 

Ohio 

From  West  Virginia  State  : 
:  LINE  : 
.  VIA  Lisbon                        :Brick  on  con- 
;         Canton                         :crete,  concrete^' 

\A;doster                       :eituminous  con- 
;         Mansfield                    :crete  or  mac- 
!         Marion  :adam 
:         Lima                           :Surface-tseated ; 

Van  Wert                      rwATEReouND  mac-' 
TO     Indiana  State  line     iacam  ; 

:  218.48. 
32.52! 

251 .00 

Indiana  ; 

1 

From  Ohio  State  line  i 
V  1 A  Fort  Wayne  ; 

!              Co  LUMB  1  A   C  1  T  Y  : 

Warsaw  j 
Val=>araiso  : 
TO     Illinois  State  line  : 
WEST  OF  Dyer  ; 

Reinforced  con-: 
CRETE  and  : 
concrete  : 

173.00: 

173.00 

Illinois  : 

From  Indiana  State  line  : 
via  Chicago  Heights  : 
Aurora  : 

Jo L JET  J 

Geneva  ; 
OixoN  : 

Concrete  : 

174.00: 

174.00 

Mo-R I  son 

Fulton 
to    Mississippi  River 
and  Illinois  State  line 
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State 


Iowa 


 UNiTFD  STMES  ROUTE  30  (continued) 

City  or  town 


From  Illinois  State  line 
VIA  Clinton 
Dewi tt 

Cedar  Rapids 
Belle  Plaine 
Tama 

Marshalltown 

Ames 

scranton 
Den  I  SON 
Dun Lap 

Missouri  Valley 
Council  Bluffs 
TO    Nebraska  State  line 


ype 


Concrete 
Gravel 
Graded  and 
Earth 


Ml  LES 


DRA INED 


201  .12 
91  .32 
58.62 
30.20 


Tqtal 


381  .26 


Nebraska 


Wyoming 


From  Iowa  State  line 
at  Omaha 
VIA  Fremont 
Columbus 
Central  City 
Grand  Island 
North  Platte 
Big  Spring 
Sidney 

K IMEALL 

to    Wyoming  State  line 

From  Nebraska  State  line 
VIA  Cheyenne 
Laramie 
Medicine  Bow 
Parco 
Rawl  t  NS 
Rock  Springs 
Green  River 
Granger 
Kemmerer 
Sage 

Coke V I lle 
to     Idaho  State  line 


Brick  or  concrete 

Gravel 

Earth 

Un improved 


Gravel 

Selectee?  material 
Graced  and  drained 
Un improved 


50.57 
269.56 
166. 1  I 

21  .00 


26.6 
188.8 
262.6 
8.9 


507.24 


486.9 


UNITED  STATES  .lOUTE  30  (continued) 


S-ATE 

:              C\T^    OR  TO\.VN 

TvpE  : 

Miles  ; 

Total 

1  DAHO 

!  From 

VVvoMiNG  State  line  \ 

1  VIA 

MONTPELlER 

Soda  Springs  ; 

.Concrete  and  eitu-  ; 

rOCATt.l_LO  ! 

MINOUS   CONCRETE  1 

28.78! 

American  Falls  ; 

bRAVEL  ! 

■^11     i  P  < 

Twin    Falls  ; 

Sand-clay  i 

45.64; 

Bo  1 SE  ! 

Graded  and  drained  ; 

34.30: 

Fru!tland  ; 

Unimproved  ! 

30.90; 

450.74 

!  TO 

Oregon  State  line  i 

!  AT 

Ontario  ! 

Oregon 

!  From 

Idaho  State  line  ; 

!  VIA 

Baker 

La  Grande  ; 

'Concrete  and  bitu- 

Pendleton 

;MJN0US  CONCRETE 

!  207.08 

Heppner  Junction 

:Macadam 

;  127.36 

The  Dalles  , 

i Gravel 

!  193.77 

1  528.21 

Portland 

1  To 

Astoria 

Total  miles 

3,347.35 

Summary  of  Types 
United  States  Route  30 

Ml LES      Per  cent 

Brick,  reinforced  and  plain  concrete, 
bituminous  concrete  or  macadam  and 

surface-treated  MACADAM   

Gravel,  waterbound  macadam,  sand~clay 

AND   selected  MATERIAL   

Earth  and  graded  and  drained  roads 
Unimproved  ^  


1,471.15  43.9 

1,254.17  37.5 

561.23  IS. 8 

60.80  1.8 


.L       3,347.35  100.0 


United  States  Route  31   is  improved  with  plain  and  reinforced 
concrete,  bituminous  macadam,  rock  asphalt,  macadam  and  gravel  for 
77  PER  cent  of  its  entire  length  of  1,385  miles.      The  route  extends 
FROM  Mackinaw  City,  Mich.,  through  Indiana,  Kentucky  and  Tennessee  to 
Mobile,  Ala, 
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A    DETAILED    STATEMENT   OF"  THE    CONDITION    OF   THE    ROAD    AS  DETER- 
MINED BY  THE  Bureau  survey  follows: 


UNITED  STATES  ROUTE  3! 


 State 

MrcHj  gan 


:                       C  '  TV   OR  TO'.VN 

Type 

•  Miles 

Total 

rpROM  Mackinaw  City,  Mich. 

;  VIA  Petoskev 

:          Traverse  City 

.Concrete 

:  190.01 

f         Manistee  ; 

iMacadam 

:  57.60- 

\  LUDINGTON 

Gravel 

;  85.38 

:         Muskegon  ! 

'Unimproved  : 

•  60.63 

:  393.62 

\          Grand  Haven  ! 

;          Holland  j 

I         St.  Joseph  i 

'  TO     Indiana  State  line  j 

near  Grand  Beach  ; 

Inoi ana 


From  Michigan  State  line 
via  South  Bend 
Plymouth 
Peru 

KOKOMO 
I  ND I ANAPOLl S 

Columbus 
Scottsburg 
New  Albany 
to    Kentucky  State  line 


Re  inforced  and 
plain  concrete 
Macadam 
Un I MPRoveo 


238.43 
1  I  .99 
16.00 


266.42 


Kentucky 


From  Indiana  State  line  at 

LoUl  SV  I  LLE 

VIA   El  I ZABETHTOWN 

Horse  Cave 
Glasgow 
scottsvi lle 
TO    Tennessee  State  line 


BJ  tuminous 
Macadam  and 
rock  asphalt 


132.00 


132.00 


Tennessee 


From  Kentucky  State  line 
VIA  Lafayette 
Gallat  j  n 

NaSHV I LLE 

Frank  l i n 

COLUMBI A 
PULASK 1 

TO    Alabama  State  line 


Concrete , B i tu- 
M1N0US  macadam 

AND  ROCK  AS- 
PHALT 

Gravel 


106.34 
35.39 


141 .73 


UNITED  STATES  ROUTE  31  (continued) 


State 


City  or  town 


Type 


Ml  LES 


Total 


Alabama 


From  Tennessee  State  line 
V  I A  Athens 
Decatur 
Cullman 
b  i  rm  ingham 
n/ontgomer  v 
Haynev  i  lle 

GREENV  J  LLE 

^eorg i  ana 
Evergreen 
Brevton 

:    To  MOEILE 


Concrete 

Bituminous  Macadam 


Gravel 


Graded  and  drained 
Un improved 


Total  miles 


48.13 
68.53 
98.32 
193.84 
42.25 


451 .07 


1,384.84 


Summary  of  Types 
United  States  Route  31 


Ml  LES 


Per  cent 


Concrete,  plain  and  reinforced,  bituminous 

macadam  and  rock  asphalt   

Macadam     

Gravel     

Earth  and  graced  and  drained  roads  .   .  «  . 

Unimproved   

Total 


783.44 
69,59 
219.09 
193.84 
I  18.88 
1,384.84 


56.5 
5.0 
15.8 
14.0 
8.6 
100.0 


EXPUNATION  OF  ROUTE   I  MILEAGE 


The  detailed  mileage  in  United  States  route  1  as  given  in  the 
April  News  Letter  totalled  2,313.16  miles  while  the  summary  showed 
2, 321. 14  miles.      The  difference  of  7.98  miles  consists  of  Florida 
city  concrete  pavement  on  an  overlapping  route, 
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OHtO  FORM -SETT  lUQ  METHOD  FOR  CONORETF. -PAVFJ>/ENT  CURVES 
Contributed  by  James  H.  Stone  of  the  Division  of  Design 

New  standard  construction  drawings  just  issued  by  the  Ohio 
De^partment  of  Highways  describe   in  detail  a  method  of  setting  forms 

FOR    SUPERELEVATED    AND   WIDENED    CURVES    IN    CONCRETE    PAVEMENTS  WHICH 
MAKES   POSSIBLE    THE   MACHINE    FINISHING   OF   THE    PAVEMENT    AT    CURVES  WITH- 
OUT   DELAYING,    STOPPING,    OR    ADJUSTING    THE    FINISHING  MACHINE, 

(n    ACCORDANCE    WITH    THE   NEW  QhIO    POLICY   ALL   CURVES   OF  ONE 
DEGREE   AND   OVER    WILL  BE    SUPERELEVATED   BY   REVOLVING   THE    CROSS  SECTION 
OF  THE   PAVEMENT    ABOUT    ITS    INNER    EDGE   AS   AN   AXIS,    AND   OURVES   OF  5 
DEGREES   AND  OVER    WILL  BE  WIDENED. 

On   THE   WIDENED  SECTIONS  MACHINE    FINISHING  OF  THE   MAJOR  PORTION 
OF  THE   PAVEMENT    IS   MADE    POSSIBLE    BY   SETTING    A    SUPPLEMENTAL    FORM   AT  A 
DISTANCE    FROM   THE    INNER    EDGE   EQUAL   TO   THE   NORMAL  TANGENT   WIDTH   OF  THE 
PAVEMENT,    LEAVING   ONLY  THE    LUNE   BETWEEN    THE    SUPPLEMENTAL  AND  OUTER- 
ED0E    FORMS   TO   BE    FINISHED   BY  HAND, 

The   MANNER    IN   WHICH    THE    FORMS   ARE    SET,    AS   DESCRIBED    IN   THE  CON~ 
STRUCT  ION    DRAWINGS   RECENTLY    ISSUED    fS   OUTLINED    IN    SUBSTANCE    AS  FOLLOWS! 

DESCRIPTION  OF  Method 

The    CENTER    LINE   OF   THE   ROAD   AT   CURVES    IS   REPRESENTED   ON  ALL 
f»liANS   AS   A    SIMPLE    CURVE.      Th  1  S    LINE    IS    FIRST    STAKED  OUT    ON   THE  GROUND, 
AND    LINE    AND   GRADE   STAKES    FOR    THE   EDGE    AND    SUPPLEMENTAL   FORMS   ON  THE 
WIDENED   AND   SUPERELEVATED   SECTION   ARE    SET    FROM   THIS   SIMPLE    CURVE    AS  A 
BASE  . 

Both  widening  and  superelevation  begin  at  a  point  on  the  ap- 
proach TANGENT    100  FEET   BACK   OF  THE    P.O.    OF  THE   SIMPLE   CURVE    (fIG.  |a). 

From  that  point  on  the  center  line  the  position  of  the  inner-edge  form 
is  established  by  measuring  over  one-half  of  the  normal  tangent  width 
of  the  pavement  and  setting  the  form  at  an  elevation  below  the  center 

GRADE   EQUAL   TO   THE   TOTAL  NORMAL   CROWN    OF   THE    PAVEMENT.         FrOM  THIS 
POINT   THE    POSITION   OF  THE    INNER-EDGE   OF  THE    PAVEMENT    IS   LOCATED  BY 
MEANS   OF   A   SERIES   OF  OFFSETS    AT    | O-FOOT    INTERVALS,  FROM  THE  ESTABLISHED 
CENTER    LINE,        ThE   REQUIRED   OFFSETS    FOR   CURVES   OF   5   TO   29   DEGREES  ARE 
GIVEN    IN    A  TABLE    PREPARED   BY   THE    DEPARTMENT    WHICH    IS   REPRODUCED  HERE 

AS  Table  I,      These  offsets  define  a  transition  curve  for  the  inner 

EDGE   OF  THE    PAVEMENT    WHICH    BEGINS   AT   THE   POINT    I  00   FEET    BACK   OF  THE 
P.C.    AND  ENDS   AT   A   POINT   50   FEET    BEYOND   THE    P.O.    WHERE    IT  CONNECTS 
WITH    A   SIMPLE   CURVE   CONCENTRIC   WITH   THE   CENTER-UINE   CURVE.       |n  ADDI- 
TION   TO    FORMING   A   TRANSITION   CURVE   THIS   PROCEDURE    ALSO  ACCOMPLISHES 
THE   WIDENING  OF   THE   PAVEMENT    BY   ADDING   THE    REQUIRED   6XTRA   WIDTH   TO  THE 
INNER    SIDE   OF  THE  CURVE. 


CIRCULAR 
CURVE 

A  =  32'-I2R. 
D  =  I2'00'R. 
T=I37.8' 
E=19.5' 
L=  268.3' 


a- LAYOUT  OF  SIMPLE  CURVE  AND  COMPUTED  TRANSITION  CURVES 


FIGURE-I 


Table  1.  -  Computed  ixtra  tildths  of  Pavement  at  100-foot  Intervals  ard  Superelevation 
ic  Feet  per  Foot  of  Pavement  T/ldth  for  Curves  of  Various  Degrees 


Perpendicular  offsets  fron  inner  edge  of  paveaent  In  feet  on  tai^nt  or                jSuporele vatlon 
Hadial  offsets  froa  inosr  edfie  of  navement  in  feet  on  curve                        t    per  foot  of 

r  

Area  of 
transl tion 
sections 

Area  of  extra 
pavement  per  100 
lineal  feet  of 
simple  curve 
(normal  width-16  f 

J               bU*  O 

Radius • 

Distances  from  P.C.  -100  feet  or  P.T.  +100  feet 

pavenent 
width  for 
all  erades 

10 

20 

30 

40 

60  1 

90 

100 

120 1  1301  140 

150 

Degrees 

Feet 

Ft 

Ft 

Ft 

Ft 

Ft 

Ft 

Ft 

Ft 

Ft 

Ft 

Ft 

Ft  Ft 

Ft 

Ft 

Feet  ; 

Square  Feet 

Square  Feet 

1 

5729.58 

! 

0.016 

2 

2854.79 

Pavement  on  curves  of  less  than  5  degrees 
will  be  superelevated  but  not  widened 

.027 

s 

1909.85 

.036 

4 

1432.39 

■ 

,045 



5 

1145.92 

0.01 

0.04 

0.10 

0.17 

0.27 

0.39 

V  .00 

0.69 

0.89 

X  .  X%J 

1.41 

1.64 

1.62 

1.94 

2.00 

.054 

239 

198,3 

6 

954.95 

0.01 

0.05 

0.12 

0.21 

0.33(0.47 

u  .o*± 

0.85 

1.06 

X  mOiJ 

1 .63 

1.8S 

2.06 

2.19 

2.25 

.063 

277 

222.7 

7 

816 .51 

0.01 

0.06 

0.14 

0.24 

0.38 

0.55 

0  .75 

0.97 

i.24 

1     K  C 
i  aOO 

i.OO 

2.11 

2.31 

2.44 

2.50 

.064 

315 

247.0 

e 

716.20 

0.02 

0.07 

0.16 

0.28 

0.44 

0.63 

0.85 

1.11 

1.41 

1.76 

2.08 

2.35 

2.55 

2.69 

2.75 

.065 

353 

271.2 

9 

636.62 

e.02 

0.08 

0.18 

0.31 

0.49 

0.71 

0 .96 

1.25 

1.59 

1.96 

2.31 

2.59 

2.80 

2.94 

3.00 

.067 

390 

295.4 

10 

572.96 

0.C2 

0.C9 

0.20 

0,34 

0.54 

0.78 

1.05 

1.37  jl. 74 

2, 15 

2.53 

2.83(3.04 

3.19 

3.25 

.066 

 '■  

425 

319.4 

11 

520.87  <0.02 

0.1oio.21 

0.37 

0.59(0.85 

1.15 

1.49|1.90 

2.34 

2.75 

3,06(3,29(3.43 

3.50 

,069 

460 

343.3 

477.46 

0.C3 

0.10 

0.23 

0.40 

0.63 

'  

0.92 

1.24 

I.62I2.05 

2.53 

2.97 

3.30(3.53 

3.66 

3.75 

,071 

495 

367.1 

13 

440.74: 

0.03 

0.11^0.25 



0.43 

0.68 

0.98 

1.33 

1.74 

2.21 

2.72 

3.19 

3.53 

3.77 

3.93 

4.00 

.072 

530 

390.9 

14 

409.26  (  0.03 

0.12 

0.27 

0.46 

0.73(1.05 

1.43 

1.86 

2.36 

2.91 

3.41 

3.77 

4.01 

4.18 

4.25 

.074 

1  , 

565 

414.5 

15 

381.97  |0.03 

0.13 

0.28 

0.49 

0.78 

1.12 

1.52 

1,95 

2.61 

3.10 

3.62 

4.00(4.26 

4.42 

4.50 

.075 

600 

 1 

438  .C 

16 

358.10 

0.03 

0.13 

0.30 

0.52 

0.82 

1.19 

1.61 

2.10 

2.67 

3.29 

3.85 

4.24 

4.50 

4.67 

4.75 

.076 

634 

461.5 

17 

337.03 

0.04 

0.14 

0.32 

0.55  jo. 87 

1.26j 

1.71 

2.23 

2.82 

3.48 

4.07 

4.47 

4.74 

4. 92 

5.00 

,078 

668 

464.8 

16 

318.31 

0.04 

0.15 

0.33ic.56!0.92(1.33 

1.80 

2.3b 

2.98 

3.67 

4.29 

4.71 

4.93 

5.16 

5.25 

.079 

702 

506.0 

19      \  301.5S 

0.04 

0.16 

0.35 

0.62*0.97 

1.40 

1.90 

1 

£.4713.13 

3. 67 

4.52 

4.95 

5,23 

5.41 

5.50 

.061 

735 

531.1 

20 

266.48 

0.04 

0.16 

0.37 

0.65 

1.01(1.46 

1.99 

2.59 

3.28 

4.06 

4.74 

5.18 

5.47 

5  .66 

5.75 

.082 

769 

554.1 

21 

272 .84 

0.04 

0.17 

0.38 

0.68 

1.06 

1.53 

2.06 

2.71 

3.44 

4.25 

4.96 

5.42 

5.71 

5.90 

6.00 

.083 

603 

577.0 

22 

260.44 

0.05 

0.18 

0.40 

0.71 

1.11 

1.60 

2.18 

2.84 

3.59 

4.44 

5.18 

5.65 

5.95 

6.15 

6.25 

•096 

637 

599.6 

23 

249.11 

0.05 

0.19 

0.42 

0.74 

1.16 

1.57 

2.27 

2.96 

3.75 

4.63 

5.40 

5.69 

6.20 

6.40 

6.50 

.069 

871 

622.4 

24 

238.73 

0.05 

0.19 

0.44 

0.77 

1.20 

1.74 

2.36 

3.08 

3.90 

i.SE 

5.62 

6.12 

6.44 

6.65 

6.75 

.091 

905 

645,0 

25 

229.18 

0.05 

0.20 

0.45 

0.80 

1.25 

1  

1.81 

2.46 

3.20 

4.05 

5.01 

5.84 

6.36 

6.68 

6.89 

7.00 

.094 

938 

667.4 

26 

220.37 

0.05 

0.21 

0.47 

0.83 

1.30 

1.87 

2.55 

3.32 

4.21 

6.20 

6.06 

6.59 

6.92 

7.14 

7.25 

.096 

971 

689.7 

27      1  212.21 

0.06 

0.22 

0.49 

0.86 

1.35 

1.94 

2.64 

3.45 

4.36 

5.39 

6.26 

6.83 

7.17 

7.39 

7.50 

.099 

1004 

711.9 

26      1  204.63 

0.06 

0.22 

0.50 

'  1 
0.89J1.39t2.01 

2.74 

3.57 

4.52 

5.58 

6.50 

7.06 

7.41 

7.63 

7.75 

,102 

1037 

734.0 

29      }    197.57  |o.06 

<  1 

0.23 

0.52 

0.92 

1.44 

2.08 

2.83 

3.69 

4.67 

5.77 

6.72 

7.30 

7.65 

7.88 

8,00 

,104 

1070 

756.0 

•  In  ccmputing  the  radius  it  is  considered  that  the  central  angle  in  degrees 
subtends  100  feet  of  actual  arc  on  the  curve 
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Having  located  the  inner-edge — F^Rm^.>AM----mTERMED j ate  or  sup- 
plemental   FORM    IS    PLACEX)-4>N   WH  J  CH   THE   WHEEL  OR   TRUNNION   OF  THE 
FINISHING  MACHINE   MAY   RUN   WITHOUT    STOPPING   OR    SLOWING   THE  MACHINE, 
CHANG-r-NG-nrHE— GAU<3E   OF  THE   WHEELS   OR   THE    CPQWN   OF   THE    PAVEMENT.  ThE 

elevation  of  the  supplemental  form  is  calculated  as  illustrated  by 
"Figure  2b  and  2c  and  it   is  set  at  the  normal  pavement  width  from  the 

inner-edge    FORM.         ThE    SUPERELEVATION   OF  THE    SUPPLEMENTAL   FORM  PRO- 
VIDES   FOR    A   SMOOTH   CURVE   ON    THE    PAVEMENT    SURFACE    FROM   THE  INNER-EDGE 
FORM    ACROSS   THE   OUTER    LUNE   TO    THE   OUTS  I  DE-EDGE    FORM.         ThE  NORMAL 
CROWN    IS    PRESERVED   BETWEEN    THE    INNER-EDGE    FORM    AND   THE  SUPPLEMENTAL 
FORM.        The    LUNE    SECTION    IS    FINISHED   WITH    A   STRAIGHT  SCREED, 

The  outer-edge  form  is  set  at  onIe-half  the  normal  pavement 

WIDTH    from   the    original  STAKED   CENTER    LINE    AND   AT    THE  SUPERELEVATION 

GIVEN  IN  Table  2  which  is  calculated  from  the  values  shown  in  Table 
I  . 

In  K  similar  manner  the  superelevation  and  widening  is  accom- 
plished beginning   at   a   point  on  the   simple   curve    50   FEET   FROM  THE 

P.T.  AND  Extending  for  a  distance  of  lOO  feet  along  the  tangent. 
This  scheme  provides  for  a  transition  curve  150  feet  long  at  each 

END  or  all   simple   curves   which    are    100   FEET   OR   MORE    IN    LENGTH.  THE 
portion   of  the   curve ^ I F   any,    BETWEEN   THE   TRANSITION    SECTIONS  IS 
SUPEREtEVATED  AND  WIDENED   THE   MAXIMUM   REQUIRED  AMOUNT. 

EXAMPLE  SHOWING  METHOD  OF  COMPUTING  WIDENING  AND  SUPERELEVATION 

As   AN   EXAMPLE  OF  THE   PROCEDURE   CONSIDER   THAT  TWO  TANGENTS 
MEET    AT    A   POINT    OF    INTERSECTION   WITH    AN    EXTERNAL   ANGLE   OF  32*^  l2' 
TO   THE   RIGHT,    (FIGURE    |a)   AND  THAT   AN    EXTERNAL   DISTANCE    OF  APPROXI- 
MATELY 20   FEET    IS    DESIRED.        ThE    STATION   OF  THE    ^O I  NT   OF  INTERSECTION 

IS  13  +  55.4.      By  using  the  functions  of  a  I-degree  curve  it  is 

FOUND  THAT   THE  EXTERNAL   FOR    A  32*^    -    |2»    ANGLE    IS   233.9    FEET    AND  DIVID- 
ING  THIS   BY    THE    APPROXIMATE    EXTERNAL   DISTANCE    (20    FEET)    GIVES    A  VALUE 
FOR    THE   CURVE    OF    11.695   DEGREES.         |T    IS   SATISFACTORY  TO    USE  THE 
CLOSEST    PRACTICABLE    FIGURE   OF    I  2   DEGREES.         THE    FUNCTIONS   OF  THE 
SIMPLE   CURVE   COMPUTED   ON   THIS   BASIS   ARE    AS  FOLLOWS: 


External  distance  233.9    «  19,49  feet 


12 

Tangent  distance 

1653 

.9 

s    137.82  FEET 

12 

Length  of  curve 

32°- 

|2» 

X  100  ::  268.3  feet 

P.O.  =  12  +  17.6 
P.T.  -  14  85.9 

P.O.    -    100  =    II    +    17.6  (BEGINNING  OF   SUPERELEVATION   AND  WIDENING) 

P.T.  +  too  =  15  +  85.9  (Ending        "              "                ti           n  ) 


13 

a  =  PLAN  OF*W°dInED  CURVE 


595.89 


I  I 
V 


I  1 


S94.3S 


b=  CROSS  SECTION  ILLUSTRATING  METHOD 
OF  COMPUTING  ELEVATION  OF  INTERMEDIATE 
OR  SUPPLEMENTAL  FORM 

B 


I  I 
I  I 
V 


/  / 

/  / 

/    <t./  c  =  SKETCH  SHOWING  METHOD  OF 

/ .    /        COMPUTING  EXTRA  ELEVATION  IN  TABLE  4 

/  ./ 

/  / 


FIGURE-2 


i 
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By  consim_tvng  TAei_E  I    it  is  rauisttrTKAT  the  su!=epe(_evat i on  \k 

FEET    PER    FOOT   OF   =AVEMENT   W i DTH    FOR    A    |2-DEGREE    CURVE    ON    ALL  GRADES 
IS    ,071    FEET    AND    THAT    THE    MAXIMUM    AMOUNT    OF    WIDENING     IS   3,75  FEET, 
For    a  TANGENT   W I  CT.H   OF   PAVEMENT   OF    18    FE  fiT ,    THE   MAXIMUM  SU=>ERELEVA- 
TION    (3)    IS   THEN    (  1 8        3.75}    X  .071     FEET    OR    1.54    FEET.        ThE  PROPOR- 
tional superelevation  is  then  commuted  from  the  distance  of  the  "plus 
from  the  end  of  the  curve, 

Since  the  procedure  provides  that  staked  be  set  at  25~foot 
intervals  the  next  step  is  to  calculate  the  values  of  the  widening 

AND    SUPERELEVATION   BY    INTERPOLATION.        ThESE   VALUES   ARE   GIVEN  IN 

Table  2. 

Table  2.  -  Calculated  values  of  widening  and  superelevation  at  25  foot 

STATIONS    from   P.O.    -    I  00  TO    P.O.    +   50  AND    FROM    P.T.    -   50  TO    P.T.    + I  00 


Plus  -(P.O. -ICO): 
(P.T. +100)-  plus: 

Interval; 

g 1 ven  from  : 
Table  1  : 

VncENiNG  : 
1 nterpolated : 

Gl  VEN 

Table 

from  ; 
1  : 

PRO^ORT 1 ONAL 
SUPERELEVAT 1  ON 

Stat i ons 

:     Fe  ET  ; 

Plus 

Feet  • 

Feet  : 

Plus 

Feet 

;  Feet 

1  1+17. 6-1 l+f7.6  : 

:      0.0  : 

0.0 

+25    -11+17. 5  ! 

7.4  : 

0 

0.00' 

0.02  ! 

'  10 

0.03. 

0.08 

+50    -1 1+17,6  J 

32.4  J 

30 

0.23! 

0.27  : 

40 

0.40< 

0.33 

+75    -1 l+}7.6  : 

:    57.4  ; 

50 

0.63: 

!         0.84  : 

'  60 

0.92: 

:  0.59 

12+00    -1 1+17.6  ; 

,    82.4  I 

►  80 

1 .62: 

:          1.72  : 

90 

2.05 

!  0.85 

+25    -11+17. 6  ! 

.107.4  1 

!  100 

2.53: 

2.86  : 

1  10 

2.97 

:  1.10 

+50    -1 1+17.6  : 

•   132.4  . 

!  130 

3.53: 

3.57  ; 

!  140 

3.68, 

:         1  .36 

+67.6-1 1+17.6 

1   150.0  ! 

:  150 

3.75, 

!         3.75  : 

!  150 

3.75. 

!        .1  .54 

Maximum  superelevation 

anc  widening  maintained  around  simple  curve 

15+85. 9-14+35. S  . 

150 

:  150 

0  •  J  o , 

:  3.75 

:  150 

3.75 

;          1  .54 

15+85.9-14+50 

:   135.9  - 

:  130 

:  3.62 

;  140 

3.58 

:         1  .40 

15+85.9-14+75 

:  no. 9 

!   1  10 

2.97 

;  3,00 

:  120 

3.30 

:  1.14 

15+85.9-15+00 

!  85.9 

!  80 

1  .62 

:  1.87 

:  90 

2.05 

:  0.88 

15+85.9-15+25 

;    60.9  . 

;  60 

0„92 

!  0.95 

:  70 

1.24 

;  0.63 

15+85.9-15+50 

:  35.9 

:  30 

0„23 

:  0,33 

:  40 

0.40 

:  0.37 

15+85.9-15+75 

:  10.9 

:  10 

0.03 

:  0.04 

I  20 

O.IO 

:  O.ll 

15+85.9-15+85.9 

:  0.0 

:  0 

0,0 

:  0.0 

:  0 

0 

:  0.0 

Table  3  gives  the  values  of  the  grade  at  the  center  line  at 
the  surface  of  the  pavement.  As  may  be  seen  from  F.igure  Ib  these 
grades  are  Calculated  on  a  500-foot  vertical  curve  at  the  intersection 

BETWEEN    A  MINUS   7    PER   CENT    AND   A  PLUS   6,36   PER    C^NT    GRADE.  ThE 
termini    of   THE   VERTICAL  CURVE    DO   NOT   COrtRESPOND   NECESSARILY  WITH  THE" 
TERMINI    OF  THE    SUPERELEVATION    AND  WIDENING.        ThE    ELEVATION   OF  THE 
RIGHT   EDGE    OF  THE   PAVEMENT    IN   TaGLE   3    IS   COMMUTED   BY   SUBTRACTING  THE 
CROWN    (0.15   feet)    from   the    PROFILE    GRACE    AT    THE   CENTER    LINE.  THE 


i 

{ 
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WIDENING   COMPUTED    IN   TaBLE   2    JS   SHOWN   ADDED  ON   THE    JnnER    S  I  QE  OF 
THE    CURVE   TO   ONE-HALF   THE   WIDTH   OF   THE    PAVEMENT   ON   THE  lANGENT. 

The  proportional  superelevation  is  added  to  the  elevation  of  the 
right  edge  of  the  pavement  in  order  to  determine  the  elevation  of 

the    LEFT    EDGE   OF  THE  PAVEMENT. 


Table  3,  -  Calculated  elevation  of  right  and  left  edges  of  pavement 

AND  widening   AT   25-FOOT    intervals    beginning    at    P.C.-lOO  AND 

ending  at  PcT.+lOO.    Crown  considered  as  0.15  feet 


Stat  I  on , 

:Center  profj  le  , 
.grade  elevation; 

R  »  QH  r  PAVE 

:i/ent  edge 

!  Proport 1  on al  ; 

rSUPERELEVAT ION " 

.Left  pavement  edge 

El  E  v' AT  !  ON 

: W ! den  i  NG 

Elevat  I  ONf  W 1  den  ING 

:           Fe  et 

Feet 

:  Feet 

Fe  E  T  ; 

Feet 

•  Feet 

1  1+17. Sj 

1        597.  i 2 

!  596.97 

:      9.00  , 

!         0.0  ; 

'  596  97  : 

9,00 

+25  ! 

:  596.84 

:  596.69 

:      9.02  ^ 

;         0.08  ; 

596.77  : 

9,00 

+50  - 

:        596.0)  ; 

!     592  ..86 

:  9.27 

!         0.33  ; 

'  595.19  : 

9.00 

+75  ! 

I        595.34  ; 

!  595.19 

:  9.84 

0,59  ; 

595.78  : 

9.00 

12+00  1 

!        594.84  ; 

:  594.59 

:     10.72  . 

!         0.85  ; 

596.54  : 

9.00 

+25  : 

:        594.51  ; 

:  594.36 

:     1  1  .85 

:         I . 10  ; 

•  595.46  : 

9.00 

+50  ! 

:        594.35  ; 

!  594.20 

!  12.57 

;         1  .36  ; 

!  595.55  ! 

9.00 

+67.6; 

!        594.34  ; 

!  594.19 

:  12.75 

;         1.54  ; 

I  595.73  : 

9.00 

+75  1 

594.35 

!  594.20 

:     12.75  ' 

:         1 .54  : 

!  595.74  : 

9.00 

13+00  < 

!        594.52  ; 

!  594.37 

:  12.75 

I          1 .54  ; 

[  595.91  : 

9.00 

+25  ! 

!        594.86  ; 

:  594.71 

:  12.75 

5          1 .54  ; 

\  595.25  ! 

9.00 

+50  ; 

!        595.37  ; 

!  595.22 

:     12.75  , 

!          1.54  ; 

\  596.76  ! 

9.00 

+75  ! 

!  596.04 

t  595.89 

:  12.75 

;  1.54 

!  597.43  : 

9.00 

14+00  ! 

:       596.88  ; 

!  596.73 

:  12.75 

:         1 .54  ; 

t  598.27  J 

9.00 

+25  ; 

:        597.88  ; 

!  597.73 

:     12.75  - 

\         1.54  ; 

!  599.27  : 

9.00 

+35.9; 

!        598.37  ; 

I  598.22 

:     12.75  , 

!          1.54  ; 

t  599.76  : 

9,00 

+50  ; 

!        599.05  ; 

:  598.90 

:  12.52 

!          1  .40  : 

600.30  : 

9.00 

+75  ; 

500.38  ; 

!  600.24 

:     12.00  . 

:         1.14  ; 

501.38  : 

9.00 

15+00  ; 

!        SOI .90  ; 

I  501.75 

:     10.87  ; 

0.88  ; 

602.53  : 

9.00 

+25  ; 

!        303.49  ; 

:  503.34 

:      9.95  . 

!         0.63  ; 

603.97  : 

9.00 

+50  ; 

!        S05.08  ; 

!  504,93 

:      9.33  , 

!         0.37  ; 

!  605.30  : 

9.00 

+75  ; 

!        606.67  ; 

:  605.52 

:      9.04  ; 

0.11  ; 

'  605.53  : 

9.00 

15+85.9; 

1        807  .  36  ; 

!    S07.2I  ■ 

:  9.00 

!         0.0  ; 

►  607.21  ; 

9.00 

I 
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T^e»i  E  4^  _  Extra  elevation  in  feet  an»d  ns/oj-tca  tcl  be  added  to  elevation 
OF  p-oiNT  Y  to  determine  elevation  of  top  of  supplemental  form  at  Z 


Extra 

WIDTH 


Extra  elevation  for 

different  pavement  widths 


Extra 
Dl fferent 


elevat I  on 

PAVEMENT 


FOR 

Wl DTHS 


:     IS  FEET 

r     18  FEET 

5    20  FEET 

:     15  FEET 

:     18  FEET 

:    20  FEET 

Feet  j 

!  Inches 

:  Inches 

\  Inches 

:  Feet 

5  Feet 

:  Feet 

0.25 

i  3/32 

r  3/32 

1  3/32 

:  .01 

1  .01 

;  .0} 

0.50  ; 

:  3/16 

:    3/16  , 

!  3/16 

!  .02 

;  .02 

i  .02 

0.75  ! 

:  9/32 

:    9/32  J 

9/32 

:  .02 

:        .02  . 

:  .02 

1.00  ! 

!  11/32 
7/lS 

1    3/8  : 

I  3/8 

!  .03 

:        .03  . 

I  .03 

.25  1 

:   15/32  : 

15/32  ! 

:  .04 

:        .04  . 

!  .04 

.50  : 

1/2 

:  17/32  : 

'    9/16  ; 

!        .04  ; 

;  .05 

.75  ; 

19/32  ! 

•    5/8  : 

21/32  ! 

:        .05  . 

:        .05  i 

.05 

2.00  • 

21/32  ; 

•11/16  ; 

23/32  ; 

.06  ! 

.05  I 

!  .06 

.25  : 

3/4  : 

25/32  J 

13/15  ; 

.06  ! 

.06  ; 

.07 

.50  : 

13/16  ; 

'  27/32  : 

7/18  1 

.07  ; 

!        .07  1 

.07 

.75  : 

7/8  I 

15/16  1 

31/32  ! 

.07  ; 

.08  I 

.08 

3.00  : 

15/16  : 

1  : 

1-1/32  : 

.08  ! 

.08  1 

.09 

.25  : 

1  : 

I-I/I6  J 

IH/8  1 

.08  1 

.09  : 

.09 

.50  : 

I-I/I6  ; 

1-1/8  : 

1-3/16  ! 
l-l'/4  ; 

.09  J 

O.lO  J 

0.10 

.75  : 

1-1/8  1 

1-7/32  : 

.09  : 

0.10  ! 

O.ll 

4.00  J 

1-3/16  J 

1-9/32  : 

I-II/32  1 

0.10  J 

•      O.ll  i 

0.1  I 

.25  : 

1-1/4  1 

I-II/32  : 

1-13/32  J 

0. 10  ! 

0.1  1  J 

-  0.12 

.50  : 

1-5/16  : 

1-13/32  : 

1-15/32  ! 

O.ll  ; 

0.12  ; 

0.12 

.75  : 

1-3/8  : 

1-15/32  : 

1-17/32  J 

0. 1  V  ! 

.      0.12  : 

,  0.13 

5.00  : 

1-7/16  ; 

I-I7/32  ! 

1-19/32  ; 

0.12  « 

0.13  I 

0.  13 

.25  : 

1-15/32  ; 

1-19/32  ; 

1-21/32  ; 

0.12  ; 

0.13  : 

'  0.14 

.50  : 

1-17/32  ; 

1-5/8  ; 

1-23/32  1 

0. 13  1 

0.14  I 

0.14 

.75  : 

1-19/32  : 

I-II/I6  : 

1 -25/32  ; 

0.13  1 

0.14  ! 

0.15 

6.00  : 

U5/8  : 

1-3/4  : 

1-27/32  : 

0. 14  ; 

0.15  : 

0. 15 

.25  : 

I-II/I6  : 

I-I3/I6  : 

1-29/32  : 

0.14  ; 

0.15  ; 

0. 16 

.50  : 

1-23/32  : 

1-27/32  : 

1-  31/32  ; 

2-  1/32  : 

0.14  : 

0.  15  ; 

0. 15 

.75  ; 

1 -25/32  : 

1-29/32  : 

0.15  ; 

0.16  : 

0.17 

7.00  : 

I-I3/I6  : 

1 -3 1 /32  ; 

2^1/16  : 

0.15  : 

0.15  : 

0.17 

.25  : 

1-7/8  : 

2  J 

2-1/8  ; 

0.16  3 

0.17  J 

0.18 

.50  : 

1-29/32  : 

2-1/16  : 

2-3/16  1 

0. 16  ; 

0.17  : 

0J8 

.75  : 

1-31/32  : 

2-3/32  J 

2^7/32  : 

0.  16  : 

0. 18  : 

0.19 

8.00  : 

2  ! 

-2-5/32  : 

2-9/32  : 

0.17  ; 

0.18  : 

0.19 
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Having  determined  the  location  anp  elevation  of  the  right 

AND   left   outs  I  de-edge    FORMS    IT    IS   NEXT   NECESSARY    TO    CALCULATE  THE 

propter  elevation  for  the  intermedlate  or  supplemental  form. 

Figure  2  illustrates  the  problem  and  Table  4  gives  the 
calculated  values  of  the  difference  in  elevation  between  the  sup- 
plewttntal  and  outs  i  de-edge  form  for  various  amounts  of  widening 

AND    FOR   THREE   PAVEMENT   WIDTHS.         TaBLE   4    ]S   USED    AS  FOLLOWS: 

Given 

W(WIDTH   OF   pavement)  ~    f8.00  FEET 

E(amount  OF  widening)      =    3.75  " 

S(total  superelevation)  -    1.54  " 
Then  the  elevation  of  the  point  Y  (fig,  2c)  is  equal  to 
595.83  -    3.75x1 .54    ^  595.62.      From  Table  4,   for  3.75  feet 

OF  widening  on   an    18-foot   pavement,    the   extra   elevation    (YZ)    is  EQUfcL 

TO  0.10  feet.      Then  595.62  +  O.IO  =  595.72  equals  the  elevation  of 
the  point  z  which  coincides  with  the  top  of  the  supplemental  form. 
Similarly  the  elevations  of  the  supplemental  form  are  computed  as 
given  in  Table  5, 

This  calculation  may  be  formulated  as  follows; 

Let  Z  =  elevation  of  the  top  of  supplemental  form  at  any  given 
station 

T  s  extra  elevation  in  feet  YZ 

I    5S  ELEVATION  OF    INNER-EDGE  FORM   (pROFILE   GRADE   AT  CENTER 

minus  crown  in  feet) 
T«EN  Z  =  I  +  T  +  S  - 

W+E 
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Table  5.  -  Computed  elevations  of  top  of  supplemental  form 

at  even  25-foot  stations 


Station 

 ■ — 

:Elevation  of 

lOUTSlDE    pave-  ' 

:  ment-ecge  ; 

E  S 
W  +  E 

'  Elevation  ; 

0  F  PO I  NT    Y  I 

ExT^A  ; 

E LEV AT  ION  { 

Y  Z  ; 

Elevation  of 

SUPPLEMENTAL  FORM 
AT  Z 

I           Fe  ft 

>            r  c  t  1 

r  t-  c.  1 

'                   Pf  FT 

•  0  0 

qqc  q7 

r             W.  U 

,            RQfi  Q7 

;         oy  b  ,  / 

+  25 

•           CQC;  77 

»              >J30  .  f  ( 

•  n  oi 

,          ttq;::  7  c 
0:3b  .  r  b 

+ 

•             CO o . 

.  n  OR  < 

Dyo  .40  ! 

U ,  U  1  ! 

oyb .  1  *+ 

,          cqc  7p 

>  n  1 D 

!    u  ,  1  U 

CQC  CO 

oy o . bo 

D  ri9 

;        oy D . f  u 

1?  +  on 

1             uo  O  ,  OH- 

!    U .  1  O  , 

I      oyo.oy  ; 

u,  Uo  ; 

oyo 

+  PR 

1  OiJO.^rO 

!  u .  1  y  ' 

CQK  97 

n  no 

oyo .00 

;            Oc7D  .  OO 

L          CQC    '79  . 

U.  1  U  ' 

.           c  0  C   /1 9 

;  oyo. 

>     O  f  ,  D  , 

1            RQR  7"? 

!        Dyo ,4b 

1  u 

•       oyo. Ob 

Oy  tD  ,  (  4 

C  Q  C     /I  7 

U ,  1  U 

CQC  C7 

:  byo.oi' 

1 7  -4.  nn 
1 0  ^  uu 

!       tyo , y 1 

07  . 

>            CO  C  C?/1 

J .  1  U  , 

CO  C  7y1 

by  0  ,  /  4 

oyb.co 

>           CQC  OO 

'  oyb.yo 

U ,  1  U  ; 

CO  c  00 
by  b .  Uo 

;        Dyo , f  o  ; 

.  97 

'  oyo.4y 

u,  |u  ; 

COC  CO 

by© . by 

+  75  ; 

!        597 .43  ! 

.27 

597. t6  ! 

0.10 

:  597.26 

14+00  J 

598.27  : 

.  .27 

:  598.00 

0. 10 

:        598 .  1  0 

+  25 

:  599.27 

.  .27 

:      599 . 00 

:  0.10 

599. 10 

+  35.9  . 

:        599.76  ! 

.27 

:  599.49 

:  0.10 

!  599.59 

+  50 

:  600.30 

:  0.24 

600.06 

:        0.10  : 

600.16 

+  75 

:  601.38 

:  0.20 

:  601.18 

:        0.08  ; 

!  601.26 

15+00  I 

:       602.63  j 

-0.15 

!  602.48 

:  0.05 

s  602.53 

+  25 

:  603.97 

:  0. 1  1 

:  603.86 

1  0.03 

:  603.89 

+  50 

I  605.30 

!  0.06 

:      605.24  j 

!  0.01 

:  605.25 

+  75 

:  606.63 

:  0.02 

r  606.61 

!  0.0 

:  606.61 

15  +  85,9  ; 

:  607.21 

:  0.0 

:  607.21 

:  0.0 

[  607.21 

This  completes  the  calculations  for  the  curve.      The  right  and 

LEFT   OUTSIDE -EDGE    FORMS    ARE    STAKED   OUT    FROM   THE    DATA    GIVEN    JN    TaBLE  3 
AND  THE   SUPPLEMENTAL   FORM    IS    LOCATED    FROM   THE    FIGURES    IN   TaBLE    5  AND 
AT   THE   NORMAL   PAVEMENT    WIDTH    FROM  THE    INNER-EDGE  FORM. 


-23- 


METHOD  of  COMPUT  I-NG.  Tabl€:  4 

Referring  6o  Figure  2c  the  basic  data  in  Table  4  is  computed 
follows: 

Given:    Z  ^  -  20.0  feet  or  240  inches 
Crown  =  2  inches 
Then       -  (R-2)^  =  (120)^ 
R  =  3601  inches 
Triangles  Z  B  A  and  Z'B'A  are  similar 
Therefore  3601:240  ::  |20:BA 

B  A  =  ^^^gQ^        OR  7.998  ifjCHES.      Use  8  inches  .. 
Since  C«own  -  2  inches.      B  A  =  4  x  Crown 

Z  B  =sV(240)'^  -  (8)'=^  =  239.87  inches.    Use  240  iinches 

Then  DB:DZ::BA:YZ 

Since  W  =  width  of  pavement  in  feet 

E  *  extra  width  ^'  " 

C  =  crown  in  inches 

Then  Y  Z  =  ^  0  ^      extra  elevat  J  on  in  inches 
W  +  E 
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Methoo  of  Constructing  Extra  Wjdth 


The  Ohio  scheme   involving  the  supplemental  form  makes  necessary 

A    special   method    FOR    PLACING    THE    EXTRA    WIDTH   OR    LUNE    CONCRETE.  DuR'NG 
THE    OAST    SEASON    THE    StATE    HIGHWAY    DEPARTMENT    PERMITTED    THE    PRACTICE  OF 
TWO    METHOUG,    either:    (a)      SIMULTANEOUS    MIXING    OR    DEPOSITING   OF   THE  LUNE 
OOiJORt.rE;    OR    (e)    SueStQUENT    mixing    and    pouring    from    a    SMALL  INDEPENDENT 
MIXJNG   OUTFIT.         1n    BOTH    CASES   THE    LUNE    JS    FINISHED   BY   HAND  METHODS, 
BUT    THE   MECHANICAL   FINISHER    IS   NOT   DELAYED  NOR    ITS    GAUGE,    ADJUSTMENT  OR 
OPERATION    CHANGED   OR    INTERFERED   WITH,         In    THE    FIRST   METHOD,    THE  SUPPLE- 
MENTAL   FORM    IS   REMOVED   SECTION    BY    SECTION,     IMMEDIATELY   AFTER   THE  PASSAGE 
OF   THE    FINISHING  MACHINE,         By  THIS    PRACTICE    THE    CONCRETE    EDGE   MAY  BE 
KEPT    FRESH    SO    AS    TO    UNITE   MONO L I TH I C AL LY   WITH    THE    LUNE   CONCRETE.  JhE 
CONCRETE    FOR    THE   EXTRA    WIDTH    IS   CARRIED    BACK    FROM   THE    MAIN    MIXER  BY 
HAND   EQUIPMENT    OR    DEPOSITED   BY    THE    BUCKET    AND   BROOM  OF   THE    M I XER  WHERE 
POSSIBLE, 

In    THE    SECOND  METHOD   THE    SUPPLEMENTAL  FORM    IS    USUALLY   LEFT  IN 
PLACE    UNTIL   AFTER    THE    FINAL   SET   OF   THE   MAIN    PAVEMENT,         ThE    LUNE  IS 
THEN    =>OURED   AND    FINISHED   NON-MONOL  I  TH  I C  ALLY  .  iN   THIS   CASE   THE  ENDS 

OF  THE   LUNE    ARE   NOT    FEATHERED   USUALLY   BUT    ARE   BLUNTED   AT    THE    ENDS  TO 
A  WIDTH   OF  ONE    FOOT   OR  MORE. 


UOUISIANX  TRANSFERRED  TO  DISTRICT  8 


Effective  June  1,  the  administration  of  Federal-aid  road  work 
FOR  THE  State  of  Louisiana  has  been  transferred  from  District  6  to 
District  8» 

All  correspondence  with  reference  to  the  Louisiana  work  should 

BE    addressed    in   THE    FUTURE    TO   THE   MONTGOMERY   DISTRICT  OFFICE. 
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YADKIN  RIVER  BRIDGE  TEST  NOW  IN  PROGRESS 
Contributed  by  E.  F.  Kelley,  Chief  of  Division  of  Tests 

Preliminary  studies  of  the  effect  of  TEMpEf^ATURE  variations  on 

THE    ARCH   RING   OF  THE    BRIDGE   OVER    THE    YaDKIN   R I VER    BETWEEN  ALBEMARLE 
AND  Mt,    GILEAD,    N.    C,    are   NOW    IN    PROGRESS.        ThE   MEASUREMENTS  RECENTLY 
BEGUN   CONSTITUTE    THE    FIRST   OF   A   SERIES    OF  TESTS   WHICH    WILL   BE    MADE  ON 
THE    BRIDGE,    A    pEDERAL-AlD   STRUCTURE,    DURING    THE   COMING   SUMMER  AND 
AUTUMN.        The    bridge   which   WILL  BE    SUBMERGED    EARLY   NEXT    YEAR   BY  BACK 

Water  from  a  dam  now  under  construction  is  being  tested  under  the  joint 

AUSPICES   OF   the   BuREAU    AND   THE   NqRTH   CAROLINA   STATE   HIGHWAY  COMMISSION 

with  the  aid  of  an  advisory  committee  of  distinguished  engineers, 

The  temperature  of  the  concrete  is  being  determined  at  varJous 

DEPTHS    IN    the    arch   RING   BY  MEANS  OF   THERMOMETERS    INSERTED    IN  HOLES 

drilled  in  the  arch  and  previously  filled  with  cup  grease,  simultan- 
eously with  the  temperature  readings,  measurements  of  the  deflection 
of  the  crown  of  the  arch  are  made  from  the  datum  afforded  by  a  taut 
pJano  wire.      The  wire   is  fixed  at  one  end  and  at  the  other,  after 

PASSING  over  a  pulley,  IT  SUSPENDS  A  WEIGHT  WHICH  MAINTAINS  A  UNIFORM 
TENSION.         The    preliminary  temperature    STUDIES    ARE    BEING  MADE    FOR  THE 

purpose  of  correcting  for  temperature  the  results  obtained  in  the  sub- 
sequent loading  tests. 

Representatives  of  the  advisory  committee  inspected  the  bridge 
ON  May  15  and  16  and  agreed  upon  a  program  of  test  procedure.  The 
loading  is  to  be  accomplished  by  tanks  filled  with  Water  and  so  con- 
structed   AS  TO   be   moved  readily   TO   STRATEGIC    POSITIONS.        ThE  TANKS 
WILL   BE    USED    FOR    DETERMINING   THE    STRESS   DISTRIBUTION.         ThEN    IF  TIME 
AND   SUFFICIENT    FUNDS    ARE    AVAILABLE    IMPACT    TESTS   WILL   BE   MADE   WITH  THE 
AID   OF  HEAVY    TRUCKS,         FOLLOWING   THIS    AN    ATTEMPT    WILL  BE   MADE    TO  LOAD 
THE   BRIDGE   TO    DESTRUCTION   WITH  WATER  TANKS. 

The    LOADING   MEASUREMENTS   WILL    INCLUDE    THE    DEFORMATIONS    OF  THE 

concrete,  the  deflections  and  change  in  curvature  of  the  arch  ribs  and 
the  movements  of  the  p i ers  .      preparations  for  the  loading  measurements 
are  being  made  as  rapidly  as  possible.      to  permit  closing  of  the  bridge 
prior  to  the  completion  of  the  replacing  structure,  a  ferry  will  ee 
operated  across  the  river  in  the  interim, 

Exact  dimension  measurements  of  the  existing  bridge  are  now  being 

TAKEN  and  an  ANALYSIS  OF  THE  STRUCTURE  WILL  BE  MADE,  BY  THE  BEGGS  DEFOR- 
METER  METHOD,  USING  A  MODEL  CONSTRUCTED  IN  ACCORDANCE  WITH  THESE  MEASURE' 
MENTS,  IN  ORDER  TO  DETERMINE  THE  RELATION  BETWEEN  THE  ACTUAL  BEHAVIOR  OF 
THE   STRUCTURE    UNDER    LOAD   AND  THE    BEHAVIOR    AS   DETERMINED  BY   THE  ANALYSIS, 
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The  names  of  the  representati 
constituting  the  advisory  committee 

Organ i zat i on 

University  of  North  Carolina 

North  Carolina  State  College 


American  Association  of  State 
Highway  Officials 


American  Society  of  Civil  Engineers 


American  Railway  Engineering 
Assoc  I  AT  ION 


American  Conc??ete  Institute 


Highway  Research  Board 


U.  S.  Bui^EAU  OF  Standards 


American  Society  for  Testing  Materi 


OF   the    VARIOUS  ORGANIZATIONS 

the  investigation  follow* 
Representati ve 

Dean  G.  M.  Braune, 
School  of  Engineering, 
University  of  North  Carolina, 
Chapel  Hill,  N.  C. 

Dean  W.  C.  Riddick, 

North  Carolina  State  College, 

State  College  Station,  N.  C. 

Searcy  B.  Slack, 
Bridge  Engineer, 
State  Highway  Department, 
East  Point,  Georgia. 

Prof,  Clyde  T.  Morris, 
Department  of  Engineering, 
Ohio  State  University, 
Columbus,  Ohio. 

j.  b.  hunley, 

Engineer  of  Structures, 

C.  C.C.  &  St.  L.  Rv.  Co., 
C»NC iNNATi ,  Ohio. 

A.  B.  Cohen, 
Consulting  Engineer, 
I  Madison  Avenue, 
New  Yo^^k  City» 

a.  t.  goldbeck, 

Director,  Engineering  Research, 
National  Crushed  Stone  Assn., 
651  EaRle  Building, 
Washington,  D.  C. 

D.  E.  Parsons, 
associate  Engineer, 
Bureau  of  Standards, 
Washington,  D.  C. 

F.    E.  SCHMlTT, 

Engineering  News-ReCORO, 
Tenth  Ave .  &  36th  St . , 
New  York  City. 
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ORGAN  I  ZAT  ION 


Representat I VE 


U.        BuRCau  of  Public  Roads 


E.    F.  KELLEYi 

ChJef,  Division  of  Tests* 


North  Carolina  State  Highway 
OoMM I ss I  on 


0.  L.  GrOver, 
Bridge  Engineer. 

Dr.  H.  M.  Westergaard, 
Special  analyst, 
806  South  Lincoln  Avenue, 
Urbana,  Illinois. 

L.  W.  Teller, 
Engineer  of  Tests, 

L.  R.  Ames, 

State  Highway  Engineer, 
Raleigh,  N.  C. 

Wm.  L.  Craven, 

Bridge  Engineer, 

State  Highway  Commission, 

Raleigh,  N.  C. 


M.  M,  Trumbull, 
Assistant  Bridge  Engineer, 
State  Highway  Commission, 
Raleigh,  N,  C. 

R.  T.  Giles, 
Engineer  of  Tests, 
State  Highway  Commission, 
Raleigh,  N,  C. 


Geo.  W.  DaVIs,  assistant  engineer  of  tests  is  making  the  field 
measurements  and  observations  for  the  Bureau. 
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NEW  RESEARCH  PROJECTS  APPROVED 


New  research  projects  approved  ey  the  research  committee 
AND  THE  Chief  of  Bureau  will  hereafter  be  published  in  the  News 
LeTTCR,      These  statements  will  serve  as  a  record  of  the  researches 
IN  progress,      a  description  of  the  new  projects  of  interest  to 
highway  engineers,  which  have  been  approved  since  the  creation  of 

THE    research   COMMITTEE    LAST    DECEMBER,  FOLLOWS: 

Title:    Motor  Truck  Impact  as  Influenced  by  Road  Type, 
Appr^ovEo:    April  30,  192? 
Leader:    J,  A.  Buchanan, 

Object:    To  determine  the  so-called  cushioning  properties  of 

THE    various   road  TYPES    UNDER   CONTROLLED   CONDITIONS   OF  MOTOR 

truck  impact. 


Procedure:    Briefly,  the  procedure  would  be  to  select  a  number 

OF  ROAD   TYPES    SUCH    AS   PLAIN   CONCRETE,    SHEET    aSPHALT   ON  CON- 
crete base,  bituminous  concrete  on  concrete  ease,  and  pene- 
tration macadam  in  the  vicinity  of  arlington  or  in  the 
District  of  Columbia,  and  on  these  sections  to  produce  motor 

TRUCK    impact   having   THE    CONDITIONS   OF   LOAD,    TIRE  EQUIPMENT 
AND   HEIGHT   OF    DROP   CONSTANT,    AND   BY   A   COMPARISON   OF  THE  MAG- 
NITUDES  OF  THE    IMPACT    FORCES    PRODUCED   TO    DETERMINE  WHETHER 
OR   NOT   THESE    VARIOUS    TYPES   HAVE    DIFFERENT   PROPERTIES  IN 
THIS  RESPECT. 

To    PRODUCE    THESE    IMPACTS   TWO   METHODS   SUGGEST  THEMSELVES 
AS    FEASIBLE,         TlRST,    BY   USING  THE    IMPACT   MACHINE  ALREADY 
AVAILABLE    IT   WOULD   SE   POSSIBLE   TO   PRODUCE    AT    ANY   GIVEN  POINT 
IMPACTS    WHICH    WERE    COMPARABLE    ON    EACH   TYPE   OF   ROAD   BY  MEASUR- 
ING  THE   HEIGHT    OF   DROP   AND    IMPACT   REACTION.      ThIS  IMPACT 
MACHINE    COULD   EE    VERY   EASILY  EQUIPPED  WITH    A   SET   OF  TRAILER 
WHEELS   WHICH   WOULD  ENABLE    IT   TO    SE   TRANSPORTED    FROM  ^JfJS  LOCA- 
TION   TO    ANOTHER   VERY   QUICKLY,         Po^ER    FOR   OPERATING   THE  IM- 
PACT  TESTING   MACHINE   COULD   BE    SUPPLIED   BY   A   GASOLINE  ENGINE 
MOUNTED   ON   THE    TRUCK   WHICH    WOULD   BE    USED   TO   TOW  THE  IMPACT 
MACH INE , 

Second,   it  would  be  possible  to  take  one  of  twc  test 
trucks  which  have  been  used  in  the  impact  tests  so  far  and, 
by  causing  this  truck  to  pass  over  artificial  obstructions 
such  as  the  inclined  planes  already  used,  at  a  known  speed, 
comparable  impacts  would  be  produced  on  the  different  types 

OF  ROAD   SURFACE,       It   WOULD   BE    POSSIBLE   TO   CONTROL   THE  IMPACTS 
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MORE    CLOSELY    V»' I  TH    THE     IMPACT   MACHINE    AND,    THEREFORE,  THE 
TESTS    WITH    THE    MOTOR    TRUCK    MIGHT    BE    CONSIDERED    AS  SUPPLE- 
MENTARY , 

It  would  be  preferable  to  make  the  first  tests  wjth 
A  worn  solid  tire  an'd  a  Rather  heavy  truck  as  represent- 
ing THE  worst  condition,  AND  IF  THE  DIFFERENCES  IN  THE 
IMPACT  REACTIONS  FOUND  ON  THE  VARIOUS  ROAD  TYPES  WARRANT 
IT,  THEN  THE  PROGRAM  COULD  BE  AMPLIFIED  TO  INCLUDE  OTHER 
TIRE   AND   WEIGHT  CONDITIONS, 

On   the   BITUMINOUS    TYPES    IT    WOULD   BE   NECESSARY   TO  MAKE 

a  number  of  tests  at  times  when  the  temperature  of  the  bitu- 
minous material  covered  as  wide  a  range  as  possible,  as  un- 
doubtedly the  'temperature  would  materially  affect  the  be- 
havior of  this  material. 

The  procedure  outlined  would  require  no  new  equipment 
as  the  trucks,   tires,  testing  machine,  trailer,  gasoline 
engine  and  measuring  instruments  are  all  available. 

Cooperation:    None,    The  cooperation  of  the  highway  depart- 
ments OF  THE  State  of  Virginia  and  or  the  District  of 
Columbia  would  be  necessary  to  the  extent  of  granting  per- 
mission  TO    USE   highways    IN   THE  J  R   JURISDICTION    FOR   THE  PUR- 
pose of  these  tests, 

Location:     The  Arlington  Experimental  Farm  and  nearby  high- 
ways WHERE   SUITABLE   ROAD  SURFACES  MAY   EE  FOUND. 

Legal  authority:    Section  2|  of  the  Federal  Highway  Act,  ap- 
proved November  9,   1921,  (42  Stat.  2l2)  for  administering 
provisions  of  Act  and  for  carrying  on  necessary  highway  re- 
search and  investigational  studies.      Appropriation  designa- 
tion:    "Cooperative  Construction  of  Rural  Post  Roads,  AD^1IN- 
ISTRATIVE  Expenses." 

Proposed  expenditure  (based  on  an  estimated  test  period  of  2 
MONTHS  and  Including  all  salaries,  materials,  supplies, 
operation  of  equipment  and  contingencies):  $2500.00 

History:    The  only  data  which  are  available  on  this  subject  are 
the  results  of  the  impact  tests  on  pavement  slabs  conducted 

SEVERAL    YEARS   AGO   BY   THIS   BuREAU .         ThESE    TESTS    INDICATED  THAT 
THERE   Was    little,     If    any,    cushioning    VALUE    OF   A   BITUMINOUS  TOP 
AT   TEMPERATURES   OF  90*^F.    OR    LESS.         ThESE    DATA   HAVE   BEEN  QUES- 
TIONED  SOMEWHAT    AND    IT    WOULD   SEEM  VERY   DESIRABLE   TO  OBTAIN 
FUr^THER    INFORMATION   ON   THIS    IMPORTANT  MATTER. 


{ 
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Date  effective:     It  is  proposed  to  conduct  this  research  durimg 
the  summer  months,  and  as  the  tests  \a' ?  ll  3e  control. led  more 
or  less  by  temperature  conditions  it   is  gelieved  that  this 
program  can  6e  carried  oijt   in  conjunction  with  the  other  im- 
pact work,      1  h?:  mobility  of  the  equipment  will  make  it  very 
Easy  to  work  from  i'he  Arlington  Tarm  as  a  base. 


Title:     Fc\j^JDATlON  Pile-head  Bond  and  Anchorage  Tests. 
Approved:    Ma^ch  15,  1927 

Leaders:    Geo.  W.  Davis  and  E.  R,  Bloomquist. 

Objects:    To  determine  the  bond  stress  developed  between  the 
heads  of  foundation  p;les  and  cgncre te-foundat I  on  seals  and 

to    INVESTIGATE   METHODS   OF   ANCHORING   REINFORCEMENT    BARS  TO 

pile  heads. 

Procedure:    Six  series  of  tests  are  to  be  made  and  in  each 

SERIES   SEVERAL   TEST    SPECIMENS   WILL   EE    INCLUDED,       In  ALL 
specimens   short    sections   of   TIMBER    PILES   WILL  BE   USED.  ThE 
PILES   WILL  BE   THOROUGHLY   SOAKED    IN    WATER    AND   WILL   BE  EN- 
CASED WHILE   WET    IN    l:cf:4   COTiCRETE    JACKETS   OR    BLOCKS   WH  J  CH 
WILL   SIMULATE    FO  U-^JO  AT  I  ON -SE  AL   CONCRETE,         AFTER   THE  CONCRETE 
HAS   SET    SUFFICIENTLY  THE    ENTIRE    SPECIMENS   WILL   BE  IMMERSED 

IN  Water  and  will  remain  in  water  unvJl  tested.      ThE  bond 

TESTS   Will  EE   CONDUCTED   AT    VARIOUS    AGES   BEGINNING    AT    7  DAYS, 
IF   POSSIBLE,         The    anchorage   TESTS   WJlL   be   made    AT    THE  AGE 
OF  2 1  DAYS, 

Bond  tests  will  be  made  by  pulling  the  pile  heads  from 

THE   CONCRETE   BLOCKS   BY   MEANS   OF    AN   HYDRAULIC    JACK.         ThE  AN- 
CHORAGE  OF   RE  :  rJFOr^CEMENT   WILL   BE    DETERMINED   BY    PULLl^■l^  THE 
STEEL    FROM   THE    PILE    SECTIONS    IN    A   200,000-POUND  TESTING 
MACH INE , 

The    DETAILS   OF   THE    SIX   SERIES   OF   PROPOSED   TESTS   ARE  AS 

follows: 
Series  I.  Bond. 


Twelve 
pile  heads 
3e  encased 


PILE    HEADS    TURNED   TO    A   CONSTANT    DIAMETER    AND  4  ROUGH 
OF   MiNiMUM    BATTER,    PEELED    Af'.D    ROUGHLV.  TRIMMED,  WILL 
IN    CONCRETE    BLOCKS.         BONC   STRESS   WILL   BE  DETERMINED 
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by  pulling  the  pjles  from  the  blocks. 

Series  2.  Bond. 

Six  pile  heads  will  de  turned  to  c.")nstant  diameter  and, 
after  being  banded  with  a  steel  ring  to  prevent  splitting, 
the  heads  w!ll  ee  expanded  in  two  directions  at  right  angles 
to  each  other  ey  driving  oak  wedges  2  inches  wide  and  |2  inches 

LONG,        The   SPECIMENS   WILL   THEN   BE   ENCASED    JN   CONCRETE  BLOCKS 

and  bond  stress  determined  by  pulling  the  piles  from  the  blocks, 

Series  3.  Bond. 

Three  pile  heads  will  be  turned  to  constant  diameter  and 
studded  with  large-size  spikes  which  will  be  left  WITH  A  pro- 
jection OF  about   2    "NCHES.         fh'E   SPECIMENS   WILL  THEN   EE  ENCASED 

in  coimgre-te  blocks  and  bond  stress  determined  by  pulling  the 
piles  from  the  blocks. 

Series  4.    Anchorage  of  Reinforcement. 

Four  pile  heads  will  be  turned  to  constant  diameter  and 
encased  in  reinforced  concrete  jackets.      In  each  pile  head 

a    h|-lNCH    round   bar,    ROUGHENED   BY   HACKING  WITH   A   COLD  CUTTER, 
WILL  EE    DRIVEN   TO    A    DEPTH   OF   ABOUT   27    INCHES    IN    A  HOLE  OF 
I -3/8-INCH    DIAMETER.        ThE    VALUE   OF  THIS   ANCHORAGE   WILL  BE 

determined  by  pulling  the  bar  from  the  p i le  head. 
Series  5,    Anchorage  of  Reinforcement. 

Four  pile  heads  will  be  turned  to  constant  diameter  and 

ENCASED    IN    REINFORCED   CONCRETE    JACKETS.         In   EACH    PILE  HEAD 
A    1^-lNCH    ROUND   STEEL   FOX-BOLT   WILL  BE   DRIVEN   TO    A   DEPTH  OF 
ABOUT   27    INCHES    IN    A   HOLE   OF    1-3/8-INCH    DIAMETER.        ThE  END 
OF  THE    BOLT  WILL   BE    SPREAD    IN   THE   BOTTOM  OF   THE   HOLE   BY  MEANS 
OF   A   STEEL   WEDGE   ABOUT    |     INCH   THICK    AND  4    INCHES   LONG.  ThE 

value  of  the  anchorage  will  be  determined  by  pulling  the  bar 
from  the  pile  head. 

Series  6.    Anchorage  of  Reinforcement. 

Four  pile  heads  turned  to  constant  diameter  will  be  ex- 
panded AT    one   end   by  means   OF  OAK   WEDGES   AND   A   HEAVY  8TEEL 
COLLAR   WILL  BE   CLAMPED   AROUND  THE    PILE    JUST   BELOW  THE  POINT 
OF  EXPANSION.        REINFORCEMENT    BARS  WILL   EE    HOOKED   TO  THIS 
COLLAR   AND    THE   WHOLE   WILL   BE    ENCASED    IN    A   REINFORCED  CONCRETE 
JACKET,        The    value   of   the    anchorage   WILL   BE    DETERMINED  BY 
PULLING   OUT    THE   REINFORCEMENT  BARS. 
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Cooperation:  None. 

Location:    Arlington  Experimental  Farm, 

Legal  authority:    Section  2|  of  the  Federal  Highway  AqT,  ap- 
proved November  9,    1921,  (42  Stat.  2|2)  for  administering 
provision  of  Act  and  for  carrying  on  NECESSAfv-/  highway  re- 
search and  investigational  studies.      Appropriation  Desig- 
nation:   "Cooperative  Construction  of  Rural  Post  Roads, 
Administrative  Expenses." 

Proposed  Expenditure:    About  $1000, 

History:    The  investigation  is  requested  by  the  Bridge  Division 
of  the  Bureau,      The  bond  strength  of  timber  pile  heads  en- 
cased IN  concrete  is  of  importance  in  bridge  construction  in 
connection  with  the  design  of  concrete-foundation  seals  for 
coffer-dams,  since  these  seals  may  be  materially  reduced  in 
depth  If  advantage  is  taken  of  the  bond  developed  by  the  pile 

HEADS    IN   those   CASES  WHERE   PILES   ARE   USED.        LITTLE    IS  KNOWN 
regarding   THE    VALUE   OF  THIS   BOND.        APPARENTLY  THE   ONLY  INFOR- 
mation available  is  contained  in  a  paper  "bond  strength  of 
Wood  Piles  in  Concrete"  in  the  Transactions  of  the  American 
Society  OF -Civil  Engineers  for  1923,  Volume  LXXXVt,  page  268,  ^ 
This  paper  reports  some  tests  made  for  the  MiLWAiyKEE  Sewerage 
Commission  but  on  account  of  the  limited  extent  of  the  inves- 
tigations THE  results  can  SCARCELY  BE  ACCEPTED  AS  CONCLUSIVE 
AND   SHOULD   BE   CORROBORATED  BY   FURTHER  TESTS. 

The   EFFECTIVE   ANCHORAGE   O F  RE  I N FORCEMENT    IS   OF  IMPORTANCE 
IN   CONNECTION   WITH   THE   DESIGN   OF   SUBSTRUCTURES   OF   BRIDGES  WHICH 
WILL   BE    REQUIRED   TO   RESIST   THE   ACTION   OF  HURRICANES.  FEDERAL- 
^tD    BRIDGES   WHICH   MAY   BE    EXPOSED   TO   HURRICANES    ARE    BEING  AND 
WILL   BE    BUILT    ALONG  THE   SOUTHERN   ATLANTIC    AND   GULF  COASTS,  THE 
POSSIBLE   EFFECTIVENESS   OF   THE   TYPES   OF   ANCHORAGES   PROPOSED  FOR 
THIS    INVESTIGATION  MAY   BE   OPEN   TO   SOME    QUESTION   BUT    IT    IS  FELT 
THAT   THESE    TYPES   WHICH    HAVE   BEEN    SUGGESTED   SHOULD   BE  INVESTI- 
GATED TO  THE   LIMITED  EXTENT  OUTLINED, 

Date  effective:    April  I,  1927. 
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TiTiFj     Oetem/HMATiOfvi  OF  Drainage   Index  fo??  Sojls, 
Approved:    March  15,  1927. 
Leader:        F.  E.  Staesner. 

Objects:      I.    To  determine  the  relation  of  sojl  structure  to 

DRAINAGE   WITH    A   VIEW  TO   DEVELOPING   DRAINAGE    COEFFICIENTS  OR 
DRAINAGE    INDICES   OF   SOILS   THAT  WILL  MAKE    IT    POSSIBLE,  BY 
SOME    SIMPLE   TESTS,    TO   DETERMINE    THE   MOST   EFFECTIVE   DEPTH  AND 
SPACING   OF  DRAINS    FOR    VARIOUS   TYPES   OF  SOILS, 

2,      To    DETERMINE    THE    ECONOMIC    LlMlT   OF  DEPTH  AND 
SPACING   OF   DRAINS    FOR    SOILS  OF   VARIOUS  CHARACTERISTICS. 

At    the    PRESENT   TIME   THERE    IS   NO   METHOD   OF  DETERMINING 

the  most  effective  cepth  and  spacing  for  drains  and  the  in- 
stallation of  such  improvements  is  usually  based  upon  the  ex- 
perience and  judgment  of  the  engineer  designing  them,  as 
there  is  a  wide  variation  in  the  percolation  through  various 
soils  having  the  same  physical  appearance,  drains  placed  at 
the  same  depth  and  distance  apart  in  what  appear  to  se  similar 
soils  may  operate  successfully  in  one  case  and  unsuccessfully 
in  another.      \j  is  with  a  view  to  developing  some  method  that 
will  enable  the  engineer  to  determine  in  advance  the  proper 
depth  and  spacing  for  drains  that  th|s  project  is  undertaken. 

Procedure;     It  is  believed  that  there  is  a  definite  relation 
between  the  permeability  factor  of  a  soil  and  its  suscepti- 
bility to  drainage,  but  there  is  some  question  as  to  whether 

SUCH    PERMEABILITY    FACTOR    IS   CONSTANT   OR  UN  I  FORM »        ThE  FIRST 
STEP   WILL  BE   TO   DETERMINE   WHETHER   OR   NOT   THE    PERMEABILITY  OF 
A   SOIL    IS   CONSTANT.        THIS   WILL  BS    ACCOMPLISHED  BY  SECURING 
SOIL   SAMPLES   WITH   UNDI  S'CUREED   STRUCTURE    AND,     IN   THE  LABORATORY 
UNDER    CONTROLLED   CONDITIONS  OF  WATER    SUPPLY,    DETERMINING  THE 
PERMEABILITY    FACTORS    FOR    SUCH  SAMPLES. 

It    is   REALIZED   THAT   THE    DETERMINATION   OF  THE  PERMEA- 
BILITY  FACTOR    IS   A   PAINSTAKING,    COMPLICATED   AND  CxPENS I VE 
PROCEDURE   AND    IT    IS   THEREFORE    PLANNED    AT    THE    SAME   TIME  TO 
GATHER   ADDITIONAL   SAMPLES   OF   THE    SAME   SOILS    IN   THE  USUAL 
METHOD    (with    AN   AUGER ),    AND  TO   SUBJECT   SUCH    ADDITIONAL  SAM- 
PLES  TO    COMPLETE    LABORATORY   ANALYSIS   WITH   THE   OBJECT  OF 
FINDING   SOME   EASILY-TESTED   PROPERTY  THAT    VARIES    IN  SUBSTAN- 
TIALLY  A   DIRECT   RELATION   WITH   THE    PERMEABILITY    FACTOR,  If 
SOME   SUCH    PROPERTY    IS    FOUND,    A   DRAINAGE    INDEX    FOR    SOILS  CAN. 
BE   DEVELOPED   THAT   fJAN   BE   DETERMINED  BY   SIMPLE  TESTS. 


( 
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The  lacoraT'-^ry  work  will  be  correlated  with  extensive 

EXAMINATIONS    OF  DRAlNEC    SOILS    IN    THE    FIELD    TO    DETERMINE  THE 

relation  getween  the  pef^me  as  i  l  t  t  v  factors  or  drainage  in- 
dices as  devfi.opfo,  and  economical  field  drainage. 

Coopfpation:  None, 

Location:    Washington,  D.  C. 

Legal  authority:    Appropriation,  Bureau  of  Puslic  Roads, 

Agricultural  Engineering. 

Proposed  expenditure:    Anticipated  expenditures  for  fiscal 
YEAR  1927,  $1,775.00 

History:      An  extensive  investigation  fails  to  disclose  any 
attempt  among  research  workers  to  ascertain  the  relation 

OF  THE    percolation   OF  WATER   THROUGH    SAMPLES   WITH  UNDISTURBED 
structure    -   AS    DETERMINED   3Y   LABORATORY   TES^S   -  TO   THE  PROB- 
LEM  OF  PRACTICAL   FIELD   DRAINAGE.        WhITNEY   MADE  A  LIMITED 
INVESTIGATION   OF  THE    PERCOLATION    THROUGH    SM^LL   SAMPLES  OF 
UNDISTUREED   SOIL   AND   REPORTED    THAT    =»ERCOLATION  DIMINISHED 
RAPIDLY   WITH    SUCCESSIVE    ADDITIONS   OF  WATER    AND    FINALLY  CEASED 
ENTIRELY.        No    ATTEMPT   WaS   MADE,    HOWEVER,    TO    CORRELATE  THESE 
RESULTS   WITH   CONDITIONS   WHERE   WATER    PERCOLATES   THROUGH  SOILS 
FOR   AN    INDEFINITE    PERIOD,    AS    IN    FIELD  DRAINAGE. 

A  NUMBER   OF    INVESTIGATORS  HAVE   CONDUCTED   EXPERIMENTS  WITH 
DISTURBED   SOILS   WHICH  HAVE    BEEN   DRIED,    POWDERED,    AND  SIFTED 
AND   THEN    PACKED    INTO    TUBES    FOR    PERCOLATION   TESTS.        ThE  RE- 
SULTS  SECURED   HAVE   VARIED  WIDELY   DUE,     IT    IS   BELIEVED,    TO  THE 
FACT   THAT   THE    EXPERIMENTS   WERE    CONDUCTED   WITH    DISTURBED   SO  1 L 
STRUCTURES,      C.   HUGUES    STATES   THAT    HE    FOUND    PERMEABILITY  DID 
NOT    DIMINISH   AS   LONG    AS   THE    SOIL   WAS   COVERED   WITH  WATER, 
BOUYOUCBS    FOUND  THAT   THE    RATE   OF    PERCOLATION    VARIED   WITH  TEM- 
PERATURE . 

A  NUMBER  OF  German  investigators  have  presented  suggestions 

TOR   BASING   drainage    INDICES    FOR    SOIL  ON   H YGRO SCOP  I C I T Y ;    ON  THE 

content  of  clay  less  than  .002  mm;  on  elutrlasle  parts  less  than 
0,01  mm;  and  on  the  specific  surface  of  soil  particles;  but  the 

RESULTS    secured   HAVE    VARIED  WIDELY   AND   HAVE    NOT    BEEN  GENERALLY 

accepted.      The  range  of  spacing  for  drains  recommended  by 
various  men  have  more  or  less  agreed  but  result  in  a  much 

closer   SPACING   THAN    IS   GENERALLY   PRACTICED    IN   THIS  COUNTRY, 

Date  effective;      April  1,  1927, 


I 
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NEW  MOTION  PICTURE  IN  PREPARATION 


A  NEW  MOTION   PICTURE   ENTITLED   "WheELS   OF   PROGRESS"    IS  NOW 
BEING    PREPARED    FOR   THE    BUREAU   BY   THE   OfFICE   OF  MOT I  ON    PICTURES  OF 

THE  Department.      The  new  film  contrasts  transportation  conditions 
OF  30  years  ago  with  modern  methods  and  shows  various  uses  of 
present-day  motor  vehicles. 

The  film  will  ee  given  an  initial  public  showing  in  June  at 
the  International  Oiamber  of  Comi^erce  meeting  in  Stockholm,  Sweden. 
Shortly,  thereafter,  copies  will  be  available  tor  distribution  in 
this  country  in  accordance  with  the  regular  departmental  procedure. 


1 
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James  Cp2EW  Wonders 

  £ 

James  Crew  Wonders,  district  engineer  3f  district  ^  of  the 
Bureau,  with  headquarters  at  Omaha,  died  at  7:30  o'clock  on  Mon- 
day evening,  June  6,  as  a  result  of  a  prolonged  illness  due  to 

PEf^NlCIOUS    anaemia.      HE    IS    SURVIVED       y   HIS   WIFE,    BELLE  S^-ELLMAN 

Wonders,  and  three  sons,  Samuel  D.  Wonders,  of  Springfield,  Mass,, 
Reverend  Donald  Wonders,  of  Sandusky,  0.,  and  Fred  J.  Wonders  of 
Cleveland  0*i  all  of  whom  were   in  Omaha  at  the  time  of  his  death, 
Mr.  Wonders  was  dorn  in  Logan  County,  Ohio,  on  Decemger  lO,  1360. 

On  March  i6  of  this  year  Mr.  Wonders,  who  had  seen  in  ill 

HEALTH    for    SOME    TIME,    WAS   ORDERED   TO    THE    HOSPJTAL   OY   H)S  FAMILY 
physician    after    AN    EXAMINATION    AS    A   RESULT    OF   WHICH    HIS  CONDITION 
WAS   DIAGNOSED   AS   ANAEMIC.      AT    THAT    TIME   HIS   CASE   WaS  CONSIDERED 

serious  gut  not  necessarily  grave  and  it  was  believed  he  would  re- 
cover after  a  period  of  rest  and  prescrlced  dieting. 

On  March  20,  the  telegraphic  news  of  the  death  of  his 

YOUNGEST    SON,    Dr.   MaX   E.   WoNDERS,    FOLLOWING    INJURIES   RECEIVED  IN 

an  automobile  accident  aggravated  his  already  serious  condition. 

On  April  9  Mr.  Wonders,  who  had  never  recovered  from  the 
SHOCK  caused  gy  the  death  of  his  son,  Was  still  in  the  hospital. 
It  was  expected,  however,   that  he  would  improve  sufficiently  to 

DE    AGLE   to   return   TO   HIS   HOME    WiTHiN   A   SHORT    TIME.      ThIS    PROVED  TO 
SE    THE    CASE    ~-UT   ON   MaY   5   HE    SUFFERED   A   RELAPSE    AND   WAS   RETURNED  TO 
THE    HOSPITAL  WHERE   PHYSICIANS    IN    CONSULTATION    DECIDED  ON    A  SLOOD 
TRANSFUSION   AT   THE   EARLIEST    FAVORASLE   OPPORTUNITY.      ThIS  OPERATION 

was  performed  on  the  following  monday. 

The  elood  transfusion,  however,  did  not  appreciasly  improve 

HIS   CONDITION.      Qn   THE   CONTRARY   HE    SUFFERED    A   CHiLL  IMMEDIATELY 

afterward  and  in  spite  of  the  efforts  of  the  attending  physicians 
his  condition  grew  steadily  worse, 

Mr.  Wonders  obtained  his  secondary  education  in  the  public 

SCHOOLS    AT   ZaNESVILLE,    0.,    AND   THE   NaTIONAL  NORMaL   SCHOOL  AT  LESANON, 

0.    His  collegiate  education  was  ostained  as  a  special  engineer 

STUDENT    at   THE   QhIO   StaTE    UNIVERSITY   FROM  WHICH   HE   WAS   GRADUATED  IN 

1883, 

He    SEGAN   HIS    FIRST   ENGINEERING  ENGAGEMENT    AS   DEPUTY  COUNTY 
ENGINEER   OF    LoGaN   CouNTY,    0.,     IN    1883.       |n    1884  HE   WAS   PROMOTED  TO 
HIS    FIRST    EXECUTIVE    POS'lTION   AS   CITY  ENGINEER   OF   BE  LLE  FONT  A I NE  ,  0., 
HIS   HOME   TOWN,    A   POSITION   WHICH   HE   HELD   UNTIL    1 90 1    WHEN   HE  3ECAME 
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COUNTY  ENGJNEER   OF    LOGaN   COUNTY.      He   GAINED   PROMINENCE    AMONG  THE 
ENGINEERS   OF   THE    StaTE    DURING    THE    TWO    PERIODS    THAT    HE    HELD  THE 

office  of  county  engineer  from  18s8  to  | 894  and  from  | 900  to 
1906.    Besides  his  regular  pcsitjotjs  he  carried  on  a  general  en- 
gineering PRACTICE   FROM   1884  TO    I  906. 

The    THOROUGHNESS    OF   HIS    WORK    AS    COUNTY   ENGINEER  ATTRACTED 
THE    ATTENTION    OF   THE   QhIO    CaNAL   COMMISSION    AND   THE    StaTE    BOARD  OF 

Public  Works  which  employed  him  on  special  engineering  assignments 

FROM    1892   TO    1906.      At   the   expiration   of  this    =»ERiOD   HE    GAVE  UP 
county   AND   general  ENGINEERING   PRACTICE    AND   ACCEPTED   THE  APPOINT- 
ment as  engineer  in  charge  of  the  reconstruction  of  the  m i  am  i  and 
Erie  Canal  from  Cincinnati  to  Toledo.    His  success  in  this  under- 
taking  AND   his  road-building   EXPERIENCE    SECURED   FOR   HIM  THE  APPOINT- 
MENT OF  State  highway  commissioner   in  1908.     This  position  he  held 
until  1911  when  he  entered  the  service  of  the  Bureau  as  a  road  ex- 
pert.   He  Was  promoted  rapidly  to  senior  highway  engineer  in  May 

|9|2   AND    LATER   TO    DISTRICT    ENGINEER    IN   DECEMBER    1916.      ThIS  POSI- 
tion he  has  held  for  11  years. 

It  Was  under  Mr.  Wonders  direction  that  the  first  piece  of 

CONCRETE    OAVEMENT    IN    Am^R I CA   WAS    DESIGNED   AND   CONSTRUCTED.  ThIS 

Was  euilt  in  BellefontaI ne  in  1893  around  the  glock  acjacent  to 
the  county  courthouse,  an  area  which  was  under  the  jurisdiction  of 

THE    COUNTY   AUTHORITIES.      Th 1 S   CONCRETE,    LAID    IN   THE    FALL,    WAS  CURED 
DY  MOISTENED   STRAW   AND  Mr .   WONDERS   WORRIED   CONSIDERABLY   AT    THE  TIME 
FOR    FEAR   OF   ADVERSE    FROST    ACTION.      HiS    FEARS    PROVED   TO   BE  GROUND- 
LESS,   HOWEVER,    FOR    FAVORAB!_E    V;/EATHER    PERMITTED   THE    PAVEMENT  TO 
REACH    ITS    FINAL   SET.      HE    CONTINUED    TO    STUDY   CONCRETE   WHILE    IT  WAS 
BEING   CONDEMNED   BY   OTHERS   mND    LA I D   THE    FIRST    CONCRETE    PAVEMENT  ON 
THE   RURAL   HIGHWAYS    IN    1910  WHILE   HE   WAS    IN   CHARGE   OF  THE   StaTE  ROaD 
WORK  , 

As  State  highway  commissioner  Mr.  Wonders  introduced  the 
competitive  system  of  awarding  contracts  In  Ohio  and  laId  the 
foundation  for  the  efficient  administration  of  the  state  highway 
department.     As  early  as  1909  he  foresaw  the  need  of  a  national 

HIGHWAY   system   AND   EXERTED   HIS    INFLUENCE    AS   STATE    HIGHWAY  EXECUTIVE 
TOWARD   THE   COMPLETION   OF  THE   MAlN   StaTE   ROADS   SUCH  AS   THE  QlD 

National  PIke, 

As   AN   EXECUTIVE   MR .   WONDERS   WAS   CHARACTERIZED   BY   HIS  OATIENCE 
AND   OY   HIS    JUST   AND    IMPARTIAL   DECISIONS.      Of   AN   EXTREMELY  ANALYTICAL 
MIND,    HE   WAS    ABLE    TO   ARRIVE    AT    A   REASONABLE    DECISION    AND   WAS  RARELY 
RUFFLED   OR    DISTURBED.      HE    HAD    A    KIND    AND    LOVABLE    PERSONALITY  WHICH 

won  for  him  the  esteem  as  well  as  the  loyalty  of  his  subordinates, 
He  Was  a  religious  man  and  a  regular  church  attendant. 
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He   was    a  MEM3ER    OF  THE    AMERICAN   SOCIETY  OF  CiVIL  ENGIN- 
EERS AND  THE  Ohio  Society  of  Engineers.     His  fraternal  connec- 
tions   INCLUDED   THE  MaSON I C   ORDER   AND   THE   RH I    KaPPA   PS I  COLLEGE 
FRATERN 1 TY» 


